MOHAWK VALLEY COMMUNITY COLLEGE

UTICA-ROME, NEW YORK

COURSE OUTLINE
I.
CATALOG DESCRIPTION:

ET154 Computer Programming   

C‑1, P‑2, CR‑2

This course uses a high-level programming language and examines the available structure on a typical personal computer platform. Programming techniques and algorithm development are presented with real-world examples from the electrical field.  The programming techniques may be used to solve practical problems in other EET courses.  The course introduces the use of schematic capture and electrical circuit simulation software.  This is a foundation course in computer programming for students in the Electrical Engineering Technology program.  No previous programming knowledge is assumed.

Co-requisites: ET151 Circuits 1 or ET101 Technical Electricity
II.
MATERIALS:

III.
STUDENT LEARNING OUTCOMES:

The student will demonstrate an understanding of programming a digital computer using a high level language. (1) 

The student will demonstrate problem analysis and solution techniques using the computer as a tool. These techniques will be applied and expanded upon in subsequent courses in the EET curriculum. (a)

The student will demonstrate a basic knowledge of how to use a modern IDE (integrated development environment). (a)

The student will demonstrate knowledge of the fundamentals of schematic capture. (a)

The student will demonstrate knowledge of the fundamentals of computer circuit simulation. (a)

Through the laboratory, the student will demonstrate practical insight and knowledge of computer systems.

() – References ETAC of ABET Student Outcome
IV.
DETAILED COURSE OUTLINE:


I. Basic Computer Concepts



A. What a computer is and isn't



B. Types and organization of computers



C. Computer languages



D. Applications (circuit simulation, schematic capture, etc.)


II. Introduction to Circuit Simulation and Analysis Software



A. Basic schematic capture



B. Simulation of DC circuits using virtual meters



C. Simulation of DC circuits using analysis tools



D. Getting hard copy



E. Bill of materials



F. Printed circuit board export


III. Introductory Python



A. History of Python



B. Comments and basic output



D. Output formatting and basic string manipulation



C. Variable types, input, and assignment statements



E. Mathematical hierarchy, operators, and type conversion



F. Generating random numbers


IV. Flow Control



A. Conditionals and branching: if



B. The logical operators: and, or, not



C. Looping: while and for



D. Using structured techniques, flow charts, and pseudo

                   code


V. Strings, Tuples and Lists



A. Immutability and mutability



B. Indexing and slicing



B. Sorting


V. Functions



A. Defining and using



B. Parameters and return values



C. Namespaces (variable scope): local versus global


VII. File Manipulation



A. Opening and closing files



B. Reading and writing data

V.
LABORATORY OUTLINE:


I. Introduction to Equipment



A. Network and operating system essentials, navigation,                          

   directories, student space, etc.

B. Obtaining and installing Multisim and Python


II. Circuit Simulation and Analysis



A. Schematic capture



B. Virtual versus real components



B. Simulation of series and parallel DC circuits



C. Bill of materials, PCB export, etc.


III. Introduction to Python Programming



A. Python IDLE environment



B. Proper use of comments, variable names, and



   descriptions



C. Proper use of disks, printers (network and local), and ftp

IV. Simple Programs



A. Use of input/output



B. Output formatting



C. Elementary math operations


V. Programs with Flow Control



A. Conditionals: if



B. Looping: while and for


VI. Strings, Tuples and Lists



A. General access and manipulation



B. Sorting


VII. Giving Programs Structure



A. Using functions



B. Using modules


VIII. File Access



A. Opening an closing files



B. Reading and writing

VI.
POSSIBLE PROGRAMS:
The importance of proper documentation and program testing should be stressed during the lecture and laboratory exercises. The programming process itself can and should be used to investigate quality assurance and testing along with and in contrast to a QA example such as number 12 below. Programming assignments might include items such as:


 1. Temperature conversion charts


 2. Finding the average in a list of numbers


 3. Ordering a data set and/or searching for maxima/minima


 4. Quadratic formula solutions


 5. Search routines (binary search)


 6. Ohm's Law/Power Law calculation


 7. Resistor color code determination


 8. RL and RC transients


 9. Maximum power transfer calculation


10. Decimal to binary (or hex) conversion


11. Plotting a function


12. Quality control using out‑of‑tolerance resistor search


13. Average/RMS value calculation


14. Dice or coin toss simulation


15. Projectile/ballistics problems


16. Tax computation


17. Area under a curve by interval method


18. Factorial calculations


19. Simple address book database creation

      20. Cost of energy calculations 
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