HIBBING COMMUNITY COLLEGE

COURSE OUTLINE
COURSE TITLE & NUMBER:  CSCI 1100:  Foundations of Computer Science
CREDITS:  3 (Lec 2/ Lab 1) 
PREREQUISITES:
None
CATALOG DESCRIPTION:

Foundations of Computer Science introduces students to the many disciplines within computer science. Students will learn how data is represented within a computer, computer, discuss computer hardware, examine aspects computer software, learn fundamental software development principles, and learn various ways in which data can be organized.

OUTLINE OF MAJOR CONTENT AREAS:
I. Computers and data

a. Introductory concepts

i. The computer as a black box

ii. The von Neumann model

iii. Computer Hardware

iv. Data

v. Computer Software

b. Data representation
i. Data types

ii. Data inside the computer

iii. Representing data

iv. Hexadecimal notation

v. Octal notation

c. Number representation

i. Decimal and binary

ii. Conversion

iii. Integer representation

iv. Excess system

v. Floating-point representation

vi. Hexadecimal notation

d. Operations on bits

i. Arithmetic operations

ii. Logical operations

iii. Shift operations

II. Computer hardware

a. Computer organization

i. Central processing unit (CPU)

ii. Main memory

iii. Input/output

iv. Subsystem interconnection

v. Program execution

vi. Different architectures

b. Computer Networks

i. Large and small networks

ii. Open systems interconnection (OSI) model

iii. Categories of networks

iv. Connecting devices

v. The Internet and TCP/IP

III. Computer software

a. Operating systems

i. Definition

ii. Evolution

iii. Components

iv. Popular operating systems

b. Algorithms

i. Concept of an algorithm

ii. The three constructs

iii. Algorithm representation

iv. A formal definition

v. Sub algorithms

vi. Basic algorithms

vii. Recursion

c. Programming languages

i. Evolution

ii. Building a program

iii. Program execution

iv. Categories of languages

d. Software engineering
i. Software life cycle

ii. Development process models

iii. Modularity

iv. Quality

v. Documentation

IV. Data organization

a. Data structures

i. Arrays

ii. Records

iii. Linked lists

b. Abstract data types

i. Definition

ii. Linear lists

iii. Stacks

iv. Queues

v. Trees

vi. Binary trees

vii. Graphs

c. File structures

i. Access methods

ii. Sequential files

iii. Indexed files

iv. Hashed files

v. Text versus binary

d. Databases

i. Database management systems

ii. Architecture

iii. Database models

iv. Relations model

v. Operations on relations

vi. Structured query language

vii. Other database models

COURSE GOALS/OBJECTIVES/OUTCOMES:
Students will

1. describe the computer as a black box.
2. explain the von Neumann model.
3. explain computer data representations.

4. recognize various data representations.

5. recognize various numeric representations.

6. convert various numeric representations.

7. identify operations on bits.

8. define computer hardware.

9. explain computer organization.

10. list different computer architectures.

11. explain computer networks.
12. list the open systems interconnection (OSI) model.

13. explain the Internet and TCP/IP.

14. define computer software.

15. explain the functions of an operating system.

16. define an algorithm.

17. recognize algorithm representations.

18. develop algorithms that solve simple problems.

19. define programming languages.

20. explain the categories of programming languages.

21. design and develop simple computer programs.

22. explain software engineering principles.
23. identify the stages of the software life cycle.

24. explain the modularity principle.

25. document computer programs.
26. identify various data structures.
27. describe various abstract data types.

28. explain file structures.

29. list various file structures.

30. explain databases.

31. describe database management systems.

32. identify various database models.

33. describe the structured query language (SQL).
HCC COMPETENCIES MET:

Working productively and cooperatively
Communicating clearly and effectively

Thinking creatively and critically

STUDENT CONTRIBUTIONS:

Students are expected to attend class regularly, read the required textbook, spend sufficient time outside of class to complete assignments, spend an adequate amount of time in the computer laboratory to complete lab activities, take exams on the scheduled dates, and turn in assigned work on time.

METHODS FOR EVALUATING STUDENT LEARNING:

Students will be evaluated on a combination of tests, textbook exercises, and laboratory assignments.
SPECIAL INFORMATION:  (SPECIAL FEES, DIRECTIVES ON HAZARDOUS MATERIALS, TEXTBOOK USED, ETC.)

Materials:  Some sort of portable storage media selected by the instructor.
The college makes available, at no additional cost to the student, the computer hardware and software necessary for the completion of the course. Computers in laboratories are available throughout the school day and for extended hours on selected days.
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