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Glassboro State College

Department of Mathematics

New Course Proposal

I. IDENTIFICATION:
Title of the Course: Principles of Disital Computer Jesign
Department: Mathematics
Sponsors: Don Stone and Jack Cimprich
I1. ESSENCE:
a. Undergraduate Course
b. Semester Hours Credit: 3
¢. Course Level: Junior/Senior
d. Prerequisite: Computers and Programming (0704.204)

e. Curricular Pattern: This course will be an elective for those wishing
to extend their studies of computer science beyond the 1imited

requirements of the present concentration in computer science. This
course will be a requirement in a future major in computer science.

f. Time and Scale of Implementation: It is expected that this course

would be offered once a year. Enrollment might average 20 to 25.

ITI. OTHER DETAILS:
a, Staff and Resources: Three members of the Mathematics Department
are teaching or have taught advanced computer courses and could
teach this course. Current computer facilities are adequate and
will be enhanced by the projected acquisition of a microprocessor-
based system with graphics capabilities.
b. Library Resources: The department has been actively acquiring books
in computer science for the library and will continue to do so. Present
holdings are satisfactory.
c. Space Needs: Can be adequately taken care of.
d. Course Uniqueness: There is a very small amount of overlap between
this course and other computer science courses (e.g., in the topic
of number representation), but the emphasi{s in this course is on the corputer
structure implications or implementation of such topics, “he
great majority of the topics in the proposed course are not

covered in any other course on campus.



Specific Student Outcomes: Upon completion of this course

a student should be able to:

1.

2.

Design an efficient combinational circuit using standard
gates to rezlize a given function,

Design sequential circuits to =zz1ize various functions,
including arithmetic operations.

Specify a microprogram to implement a given macroinstruction
for a given computer architecture.

Design an interface between a central processing unit and

a specified pieée of peripheral equipment.

Design a microprocessor-based system to satisfy given

performance objectives using components from a specified set.

Evaluation Procedures of Students: Written examinations would be

the primary means for measuring student achievement. In addition,

students may be given assignments to design specific computer
structures and test the designs by implementing them within

a digital simulation model.



Iv. TOPICAL OUTLINE:

a. Digital computer structure

b. Switching (Boolean) algebra, canonical expansion of functions,
minimization

¢. Gates and combinational circuits

d. Sequential circuits

€. Number representation

f. Arithmetic operations

g. Codes

h. Control unit, instruction execution cycle, microprogramming

1. Buses

j. Memory and addressing

k. Input/output, interrupts, direct memory access, data channels,
interface design

1. Microprocessors

m. Large-scale systems

n. Parallelism and distributed computing

V. RATIONALE:
The proposed course fills an important gap in the set of computer
sclence courses available at the college. Some understanding of computer
Structure; 13 necessary for many of the more challenging
computer-related jobs. Computer utilization is increasing dramatically
in our society, and an increasing number of our graduates are finding
employment as computer professionals. A recent survey of the
Mathematics Department's graduates shows that 75% would have taken
more computer sclence courses had they been offered and that 25%

of recent Mathematics graduates have found computer-related employment.

VI, RESULTS OF CONSULTATION:

2, The following people at ths College have been consulted about the
proposed course:

Lee Dinsmore and Leon Goldberg, Physical Sciences
‘dchael Guerard, Industrial Zducation and Technology
Zobert Loscher, Computer Center

Barry Loigman, Psychology

tario Tomei, Educational idrministration

Trey have all indicated that they support the cowrse, Some also
recormended specific changes in wordinz which have teen incornerated

in this revised protosal, Severzl veople felt that a laborziory

3
1S
J
4]
)
’J
[§)]
3
«Q
{
.
ot
oy
(e}
o]
o
'3
[
t
m
3

course, allewring students to zet " hands-on



VII.

VIII.

components, would be a valuable supolement to this course, and thus

the proposal has been a stirmulus for +he development of a vossibly

interdisciplinery course of this sort,

The prorosed course is very similar to the course " Computer Organization
1 2 Q n . . N :

in the Curriculum 68 of the JAssociation for Computing Machine Ve In addition

the torics of the proposed course are included in the minirmum set of conce eots

. . " —
listed in “Accreditation Guidelires for Bachelor’s Degres Programs in
~ . ¥
Computer Science’, Comrmmnications of the ACH, lov, 1977, oo. 851-2.
CATALOGUE DESCRIPTION:

Principles of Digitzl CcmputerDesign(Prerequisite: 0704.204)

This course provides an introduction to the logical structure of
digital computers. The topics include switching algebra, combinational

and sequential circuits, the implementation of arithmetic operations,

the control unit, microprogramming, buses, memory and addressing,

interface design, and microprocessors.

POSSIBLE TEXTBOOKS:
Raymond M. Kline, Digital Computer Design, Prentice-Hall, 1977.

Caxton C. Foster, Computer Architecture, Second Zdition, Van Illostrand
Reinhold, 1976.

Abd-Elfattah M. Abd-Alla and Arnold C. Meltzer, Principles of Digital Compute
Design, vol. 1, Prentice-Fall, 1976.



