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CONCEPT:


This module discusses some of the details related to the field of Computer Science and Systems Engineering.


OBJECTIVES:


To expose the readers to the type of work Computer Scientists and Computer Systems Engineers perform. 


To give the readers an idea about the courses required to pursue a degree in Computer Science or Computer Systems Engineering. 


To describe the career opportunities available to Computer Science and Computer Systems Engineering graduates.


SCIENCE PROCESS SKILLS:


�
Inferring


Classifying


Inquiring


�
AAAS SCIENCE  BENCHMARK:


�
1B   Scientific Inquiry


3C   Issues in Technology


12D Communication Skills


�
SCIENCE EDUCATION CONTENT  STANDARDS (NRC):


�
Grades 5 - 8


Communications


Grades 9 - 12


Identify disciplines in Computer Science and Engineering


Communications


�
STATE SCIENCE CURRICULUM FRAMEWORKS:


Grades 5-8:	1.1.9, 1.1.19, 2.1.8, 2.1.11


Grades 9-12:	1.1.19


INTRODUCTION


Computers have taken over nearly every area of modern life. In any career you choose, there is a good chance that you will be involved with computers. Modern computers can perform rapid numerical calculations, store and retrieve information of every sort, and make logical decisions that sometimes approach the sophistication of human reasoning. 


HISTORY


The name computer derives from the original purpose for which these machines were designed: to quickly compute the answer to complex quantitative problems. The first computing machine was built by French philosopher and mathematician Blaise Pascal (1623-1662) to perform additions and subtractions on numbers up to eight digits. The first digital computer was designed by Charles Babbage (1791-1871). Babbage’s ideas are still used in the theory and design of modern computers. The first fully electronic calculating machine, ENIAC (the Electronic Numerical  Integrator and Computer) was developed in the early 1940’s. It was a huge machine and was built with vacuum tubes. The invention of the transistor in 1948 at Bell Telephone Laboratories greatly increased the reliability and speed, and reduced the machine to a manageable size. The invention of the Integrated Circuit in the 1950’s was a major breakthrough for the computer industry.  This technology  increased the amount of information that could be stored and processed by a computer and attracted a lot of businesses with large data processing needs. The advances in Very Large Scale Integration (VLSI) was largely responsible for the invention of Personal Computers (or PC’s) as we know them today. The future of computers looks very promising.  We are not very far from the day, when computers can mimic the human brain. 


THE JOB


Professionals in programming positions tell the computer what to do through the programs or sets of instructions that they write. A computer can only do what it has been programmed to do, so without these individuals the machine is nothing but a mass of metal and electronic circuitry. A list of different fields in which the Computer Science or Computer Engineer’s major’s work are:


Systems Development. This job involves analyzing problems or information needs within an organization, and then designing efficient patterns of information flow from data sources to the computer to be solved.   


Programming. This job involves writing detailed sets of instructions according to the problem descriptions and specifications of the system analysts. The programmer may use any one of a number of programming languages like COBOL, FORTRAN, BASIC, C, C++ and VISUAL BASIC. There are three types of programmers at work in most organizations: operating system programmers, application programmers, and maintenance programmers.


Computer Industry. This  job in the computer industry involves designing  computers and other peripheral equipment such as terminals, printers, tapes, disk drives and CD-ROM drives. In some big organizations the job might include sales, marketing, technical support, maintenance and training. 


Consulting & Contracting. The primary work of a consultant is to provide solutions to solve problems. Consultant’s usually work in highly specific and diverse fields like computer performance enhancement, computer security, project management, hardware and software selection, database management and telecommunications. The career opportunities available in consulting are the highest among all the other fields.  One job title associated with this area is Systems Analyst. 


Research & Education. There is a large demand for researchers and educators.  These are mainly employed by colleges, universities, vocational schools, high schools, specialized computer schools, and computer vendors who are concerned with user training. 


EDUCATION


Computer Scientists require a strong a background in science and math. Accordingly, interested students are encouraged to take high school courses in math, physics, chemistry and computer programming. The core of the undergraduate curriculum will contain courses in computer science theory and applications. In addition to the classes in computer science, computer science graduates are required to take courses in mathematics and natural sciences. Depending on the area of specialization it would be of great help to take courses in the following areas:


Electrical Engineering courses such as digital techniques, electrostatics, electromagnetism, instrumentation, and control theory for the  students specializing in hardware.


Linguistics, semantics, and formal logic for the students willing to work in developing new languages, building compilers, writing new operating systems and programming device drivers.


Courses in economics, accounting, management, marketing, sales, and communication should be taken by students working in business applications. 


Psychology, physiology, and robotics courses can be helpful in understanding neural networks, artificial intelligence, pattern recognition and human factors.  


CAREER OPTIONS


The Bureau of Labor Statistics (BLS) projects a steady growth in employment for all sectors of computer industry. Another BLS study  suggests that between 1988 and 2000, computer programmers and system analysts will be among the top 20 fastest growing  occupations. The BLS estimates that the number of computer programmers will increase 48.1 percent, from 519,000 to 769,000. 


The March 1995 issue of Money magazine reported on America’s 50 hottest jobs for the next 10 years.  The number one job in terms of growth was “Computer Engineer,” with 112% growth and a current median annual salary of $70,000.  The number two job was “Computer Systems Analyst” at 110% growth and a median annual salary of $53,000.  The number 44 job was “Computer Programmer” with 30% growth and a median salary of $38,272.


SALARIES AND THE INTANGIBLE REWARDS


Computer Professionals are the most sought after and best paid professionals in the U.S. today. A student graduating in 1995 with a B.S. in computer science could expect to receive at least $33,000  to 38,000 in his or her first year of employment. For student’s with Master’s degree the figures would be higher. Salaries vary with individuals area of specialization. System programmers, database, communication and network specialists start at higher salaries than scientific and engineering application programmers.
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OTHER RESOURCES


Professional Organizations:


A very large number of computer related professional organizations exist today. Listed here are some of the major organizations.


ASSOCIATION FOR COMPUTING MACHINERY (ACM)�11 West 42 nd Street�New York, NY 10036


IEEE COMPUTER SOCIETY (IEEE CS)�1730 Massachusetts Ave., NW�Washington, DC 20036


AMERICAN FEDERATION OF INFORMATION PROCESSING SOCIETIES, INC. (AFIPS)�1899 Preston White Drive�Reston, VA 22091


Publications:


The computer field changes so rapidly, and hence periodical publications often provide the best and most up-to-date information. Many of them can be found at the local bookstore. Some of the major publications in the field of  computer science are:


�
Byte�A McGraw-Hill Publication�One Phoenix Mill Lane�Peterborough, NH 03458


P.O Box 555 (Subscription services)�Hightstown, NJ 08520





Dr. Dobb’s Journal�501 Galveston Street�Redwood City, CA 94063�P.O. Box 56188( Subscriptions)�Boulder, CO 80322-6188


�Graduating Engineer�McGraw-Hill Publications�1221 Avenue of the Americas�New York, NY 10020


PC World�501 Second Street�San Francisco, 94107�P.O. Box 55029(subscription services)�Boulder CO 80322


PC Week�800 Boylston Street�Boston, MA 02199
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