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	How Your Computer Works (Part I)
10 January 2007


                                    (This is the first of 3 parts)

The computer has not been around that long.  I was born a few years before the first computer was invented.  Well, maybe they have been around for quite awhile since I’m about the same age as dirt.  The first computer was built at the University of Pennsylvania between 1943 and 1945 by two professors, John Mauchly and J. Presper Echert, who got the funding ($500,000) from the U.S. Army.  The Army wanted a machine to support the war effort and to compute whether or not it was possible to build a hydrogen bomb.  This computer was called the ENIAC (see picture below), which stood for Electronic Numerical Integrator and Calculator.  It filled an entire room, weighed over 30 tons, it used more than 18,000 vacuum tubes, 1,500 relays, 70,000 resistors, 10,000 capacitors and 6,000 switches.  IBM provided the card readers to input the data and Echert wrote the first computer programs.  The ENIAC went operational in 1946 and proved more than worthy of the cost of its development.  It had a clock speed of 100,000 cycles per second and could multiple two numbers in .2 milliseconds.  After processing the data from 500,000 punch cards for six weeks, it declared the hydrogen bomb was feasible.
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Here is a quick history of computers, operating systems, and related inventions leading up to the computers we are using today.

	Year
	Invention
	Description of Event

	1946

1948

1951

1953

1954

1958

1962

1969

1970

1971

1971

1973

1975

1977

1981

1981

1984

1985

1988

1994

1997

2000

2003

2007
	ENIAC Computer

The Transistor

UNIVAC Computer

IBM 701 Computer

FORTRAN

The Integrated Circuit

Spacewar

ARPAnet

Intel Memory

Intel 4004 Computer

The “Floppy” Disk

The Ethernet Network

The Mark-8 Altair

Apple I and TRS-80

Microsoft MS-DOS

The IBM PC

The Apple Macintosh

Microsoft Windows

Windows V3

Windows 95 and NT

Windows 98

Windows 2000

Windows 2003 and XP

Vista
	(See previous page)
Made it possible to get rid of all those vacuum tubes.

First commercial computer.

IBM enters the computer market.

First high level programming language.

“The Chip” was invented.

The first computer game invented.

The original Internet.
The first dynamic RAM chip.

The first microprocessor.

The first external disk storage.

Networking between computers.

The first consumer computer.

More first consumer computers.

The operating system of the century.

The PC computer revolution starts for real (Speed was about 5 MHz).
The MAC home computer with GUI.
Microsoft and Bill Gates get rich.

Used for the 386/486 computers (Speed was about 25 MHz).

Used for Pentium I computers (Speed was about 200 MHz).

Used for Pentium II computers (Speed was about 400 MHz).

Used for Pentium III computers (Speed was about 800 MHz).

Used for Pentium 4 computers (Speed is about 1 GHz).

Used for Pentium 4/5 computers (Speed is about 1.5 GHz).


The early computers before the integrated circuit and microchips took up a lot of space.  A topical computer room contained rows of magnetic tape drives, rows of disk drives, large printers, a card reader, a card punch, and a huge Central processing unit (CPU).  They put all this equipment on a raised floor so the “rat’s nest” of cables and wires could not be seen.
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	Early mainframe CPU wiring
	Today’s computer circuit board


I started working with computers in 1967 as a Computer Programmer at Tooele Army Depot in Utah.  We had an IBM 1401 mainframe computer that took up about one-fourth of the building.  This computer had a whopping 4,000 bytes of memory to work with.  We programmed in a machine language called autocoder and it was a real challenge to make your code fit and execute in memory and get the required results.  Here is what our computer room looked like.
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In addition to the computer room, computer processing centers back then had to have card keypunching and input/output (IO) sections.  We had no monitors and no way to input data except for punched cards.  A computer program usually took up a whole tray of cards.  Programmers used to carry trays of cards back and forth between their work area and the computer room.  The output from the computer was either punched cards or printed reports.  Our customers had to come to the IO section to pickup their output.  We had no network in the early days.  Here is what a punched card looks like.
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Okay, enough of this computer history stuff and confirming how old I am, let’s learn something about computers.  
What is a bit and a byte and how is data stored in your computer?  When you get right down to the lowest level, all computers basically work the same.  They look at a bit and determine whether it is on or off.  If it is on, it is considered to be a one (1) or if it is off, it is a zero (0).  Eight bits make up a byte and represent a character.  When you put a few million of these bytes in memory or on a magnetic disk, you can have some meaningful data.  Since the binary numbering system (base two, 0 and 1) is so hard to work with, the computer industry uses the hexadecimal (base 16, 0 thru 15) numbering system.  We are all familiar with the decimal numbering system (base 10, 0 thru 9) that we use every day.  In hexadecimal, the 10 is an “A”, the 11 is a “B”, the 12 is a “C”, the 13 is a “D”, the 14 is a “E”, and the 15 is a “F”.
Here is how you convert binary to hexadecimal:

Binary 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100

Hex         0       1       2       3       4       5       6       7       8       9       A      B       C

Binary 1101 1110 1111

Hex         D      E      F   

Here is an example:  
How does the computer see the name “JERRY” in memory?

The ANSII Chart below tells us that the capitol “J” is represented by hex 4A or binary 0100 1010.  Find the character you want in the chart, than look at the corresponding number on the left and at the top.  The “E” is hex 45 or binary 0100 0101.  The “R” is 52 or binary 0101 0010.  The “Y” is hex 59 or binary 0101 1001.
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A bit is turned on by sending a half current signal through a very small circuit wire to each bit.  If a bit receives two half current signals, the bit is turned on or converts from a zero to a one.  This is how data is stored in memory.  
Next week we will learn what components are in your personal computer and how they work.
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