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Abstract - MythSim is a cross-platform control-code
simulator being used at the University of Illinois at
Chicago. This mythical 8-bit processor gives students
experience with concepts in computer architecture.
MythSim has been redesigned from the ground up based
on the changing needs of instructors and students. An
improved multi-windowed interface, color-coding system
and reference card allows students to learn the
architecture quickly so they can focus on developing and
debugging their programs. To facilitate future
development, the source code is hosted online in a
distributed development environment. Feedback from
instructors and students has been positive. This paper
presents improvements made in the new version, feedback
from students and the support we provide for instructors.

Index Terms - computer architecture, computer science,
curriculum, java, microcode, simulator.

OVERVIEW

It is becoming easier for students to write programs without
knowing much about the hardware that is used to execute their
software. Modern languages are built with many layers of
abstraction that shield hardware details from the programmer.
In addition, the trend has been to automate the programming
process with IDE’s that have integrated help systems, code
completion, and automatic compilation utilities. As a result,
students are unable to easily integrate a low level concept like
control code programming into their understanding of the
computer.

MythSim [1] is an open-source control-code simulator
designed by students and instructors at the University of
Illinois at Chicago (Figure 1). The simulator is a central part
of the undergraduate computer architecture curriculum in the
Computer Science and Electrical and Computer Engineering
departments. In the Computer Science Department the
simulator is used in a two-semester sequence that covers
digital logic, datapath design and assembly programming. As
a final project the students’ implement a simple assembly
language in microcode. By writing their own control code
they gain a fundamental understanding of how the computer
works.

IMPROVEMENTS TO MYTHSIM

Many improvements to the original simulator were made based
on feedback from students and the instructors running the
courses. The most notable of these are the multi-window
display, color-coding system, and reference card.

The multi-window display accommodates a text editor and
allows for expansion. The original one-window simulator [2,
3] did not leave room for a text editor. Now the simulator
windows can fit around a text editor as seen in Figure 1. The
one-window design also made it difficult to add new
components without cluttering the interface. Now students can
create plug-in windows that can be displayed and hidden as
needed.

The color-coding system gives a different color to the
different numeric values in the simulator. Current microcode
values are shown in red, register values are shown in blue, and
memory values are shown in green. These colors subtly
reinforce connections to related information across the sub-
windows.

The reference card was created to aid students while
programming. One side has a list of statements in the
microcode language and their meaning. The other side has a
complete diagram of the datapath and control unit. Students
can clearly see the relationship between microcode and
hardware. They can quickly start interpreting example code
and writing their own code.

FEEDBACK FROM STUDENTS

The feedback received from students showcases the effects
MythSim has had on the learning experience. One student
liked the ability to see the state of values at any time in a
program. After using MythSim they started using a visual
debugger when doing their programming in C++. Other
feedback involved the ease of portability of the new simulator.
One student was proud to have been carrying around MythSim
and his data files on a thumb drive. This allowed him to
seamlessly move from his computer at home to computers in
the school labs and always have the most up-to-date version of
his code at his fingertips

Some of the most important feedback came when
problems occurred. For instance, after the class was given a
major assignment, a flaw was found in the simulator display.
This was a problem for students who were getting their first
impression of the simulator. Fortunately we had created a
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discussion board where students could post the bugs found in
the software. The postings on the board had already stated the
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license [5]. This license ensures that the version a curriculum
is built around will always be available.

nature of the problem and a workaround to help solve the
problem. Using a closed-source application would not have
allowed such a quick resolution of the problem. In this case
the students were able to solve the problem themselves.

CONCLUSION

For more information on MythSim please visit our website
http://www.mythsim.org/ [6]. The application, source code,
and documentation are available for download. These files are
also hosted on SourceForge [7] to provide mirrors of the data,
and enable bug tracking and distributed development.

SUPPORT FOR INSTRUCTORS

The MythSim design team is committed to supporting
instructors who use the simulator. The instructors provide
important feedback that helps guide the development process.
Whether reporting bugs, writing plug-ins or getting questions [y
answered, instructors are encouraged to visit our website and
join our community. 2]
Since MythSim is used in courses at The University of
Illinois at Chicago it has been tested in a real learning
environment. We know that instructors spend considerable
time creating lectures, assignments, and exam questions that  [4]
are based on this type of software. When software changes,
we know that the instructor may have to quickly learn the new
software, train the teaching assistants, create new tutorials, [5]
exam questions, and homework problems [4]. To insure that  [6]
the instructor has more control of the content they are
presenting, MythSim is distributed under an open source
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MythSim 3.1.0 - sample.ucode - sample.mem EHE
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opeode[4] 1 a sel=3, b_sel=3, alu sel=3UBA, r6_write, result_se.
if c_out then goto branch else goto fetchl endif;
ir sel ir0sel MDRsel MaRsel (it P SR
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a_sel=7, b_szel=7, alu sel=AND, ré_write, mar_sel=LOAD;

r7_write, a_sel=6, alu_sel=ADDA, c_in, read, ir0_sel=LOAD,
if wait then goto fetchl endif;

a sel=7, b_szel=7, alu sel=AND, ré6_write, mar_ sel=LOAD:

r7_write, a_sel=6, alu sel=ADDA, c_in, read, irl_sel=LOAD,

|| fetchi:
| fetcha:

FIGURE 1
Debugging With MythSim and WordPad on Windows
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