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Purpose

First and foremost, to educate members of the academic community in attendance of the presentation of how binary data is physically represented by energy harnessed within tangible materials and manipulated by redirecting that energy through various tangible materials.  Secondly, to offer some important background information regarding the importance of binary data representation and manipulation and how that process correlates with modern software.

Intent

To carry out the presentation in a manner that is logically organized, easy to follow and that results in the majority of people in attendance leaving with a clear understanding of how binary data is represented and manipulated at the physical level and how binary data processing is the underlying workhorse of modern software in use today.
Rationale

It is reasonable to speculate that most people that have any substantial academic experience with computers understand that computers work with zeros and ones.  However, it seems to be the case that for many people, understanding the transition from those zeros and ones to something tangible is a gray area, not clearly understood.  To truly understand how binary data is represented and manipulated at the physical level will give most people a clearer understanding of how computers really work and will provide a valuable base of knowledge allowing those interested to pursue the topic in more depth.

Summary
This project will consist of four primary components.

1. An academic presentation regarding the following
a. The historical development  of binary data representation

b. The correlation between the two binary digits and electrical semiconductors – the on / off idea

c. Why binary data representation remains the standard for virtually all types of computational technology today

d. An explanation of why high speed binary data processing is the underlying implementation of the high level programming that is the staple of software today

i. Once compiled, high level programming code is translated into machine code which is executed by micro code which refers to the various routines hard coded into a microprocessor

ii. The numerous routines that the micro code of modern processors can perform are nothing more than mathematical algorithms utilizing a high speed binary addition device to implement them
2. A circuitry design project that will include the following
a. Appropriate circuitry to create a simple binary addition machine

b. Logically arranged circuitry on a spacious board to allow for explanation of the circuitry

c. Banks of light emitting diodes that are logically arranged to represent the bit patterns being stored by the various subsets of the circuitry

d. Simple switches to allow for user input

e. A written circuitry schematic identifying the various components of the project and their interconnection. 

3. A practical presentation to include the following

a. An explanation of the circuitry of the project

b. A demonstration of a simple addition operation, for example 2 + 5 = 7 accompanied by an explanation of the electrical operations taking place to facilitate the calculation
c. An explanation of how this project could be extended to fill the role of a modern arithmetic logic unit within a modern microprocessor

d. A brief word on nano-circuitry explaining that this project, if implemented in a modern micro processor could only be viewed under high magnification
4. A descriptive website as per project requirements

Feasibility

After a brief period of inquiry by use of Internet search engines and library catalogs, there appears to be an abundance of information available to guide both the academic and practical portions of the project.  Additionally, the group members have completed an adequate level of mathematical training to be able to comprehend and work with the circuitry portion of the project.  With good time management and dedication, it should be possible to complete the project within the necessary timeframe.

Execution
The group of four will initially be divided into two teams based upon the interest and experience of each person.  One team will initially focus their efforts on the academic research and presentation creation.  The other team will initially focus their efforts on creating a working prototype of the circuitry project.  After these two tasks have made reasonable progress, the two groups will come together and the project as a whole will be assessed.  Then the remaining tasks will be appropriately re-divided among all group members.  Once all of the tasks have been completed, the project will be reviewed for correctness and rehearsal of the presentation will begin.
Contribution

A copy of the presentation materials, including the circuitry project will be left with the SNC Computer Science Department for possible use as teaching aids in the future.

