General CS: Lecture 1

Mechanical Precursors to Computers

1. Blaise Pascal’s Arithmetic Machine

2. Charles Babbage’s Analytical Engine

3. Herman Hollerinth’s punch card machine for the Census Bureau

Key Discovery

1. Fleming created the vacuum tube (which could act as a switch)

Early Computers

1. Colossus, used to break the German Enigma

2. ENIAC (Electronic Numerical Integrator Analyzer and Computer)

a. 5,000 additions in a second

b. problems took too much time to set up.

c. Cost $500,000 weighed 30 tons

d. Contained 1500 relays and 17,468 vacuum tubes

Second Key Invention

1. William Shockley (Bell Labs) patents the modern solid-state reliable transistor (1947)

2. Did the same thing as a vacuum tube w/o generating as much heat. (Also much smaller!!!)

3. In 1954 Texas Instruments created a way to produce silicon transistors commercially.

Altair 8800

1. Commercially available

2. Intel 8080 processor with 256 bytes of memory

3. No keyboard, programs and data entered by clicking switches

4. No monitor – results read of reading off patterns off small red lights(diodes).

True Modern Personal Computer

1. Apple

2. IBM PC (openness key)

Key Terms (Chapter 1)

BIOS – basic input/output system. Collection of software codes built into a PC that handle sending data in between different parts of the computer.

Boot up – Process of the computer goes through when the power is turned on that allows the system to load the operating system, as well as check the functionality of different components.

Clock – A microchip that oscillates at a regular frequency and  regulates the speed of all the computer’s processes. The most simple step a computer can run takes exactly one clock “tick.”

CMOS – Complementary Metal-Oxide Semiconductor. Powered by a small battery, a CMOS chip retains crucial information about what hardware comprises the PC even when the power is off.

CPU – Central Processing Unit. Where all instructions are executed.

POST – Power On Self Test, part of boot up to verify that the basic PC components are functioning

ROM and RAM – Read only memory and Random access memory. ROM chips can only be read by the computer’s processor, they CAN’T be written by it. RAM chips can though.

System files – small files that contain software code that aids in the booting up process.

Getting to Know Hardware

Inside the personal computer 

List of components: Power Supply, Hard Drive, Floppy Drive, Microprocessor, Sound Card, Case, CD-ROM Drive, Removable Drive, Tape Drive, CD-ROM/DVD Drive, IDE Controller, PCI Expansion Slot, AGP Expansion Slot, Real-Time Clock, BIOS, CMOS, CMOS Battery, Heat Sink, Mouse Port, Fan, Keyboard Port, Video Card, USB Ports, Parallel Port, Serial Port, Sound Card Connections, Modem

Points to note:

The power supply contains a transformer that converts the energy coming in from the standard outlet to what is necessary for your computer.

The hard drive stores the system files necessary for boot-up. 

A floppy disk holds 1.44 MB (Megabytes) of memory. 

Microprocessor (CPU) is the “brains” of the computer. Uses lots of transistors

A CD-ROM uses a laser beam to read a CD. This is for CD’s that can’t be written. The 0’s and 1’s off a CD are read based upon the deflection of the laser beam.

The removable drive provides greater storage, but at slower speed. Typically, they are used to back up data, or transport large amounts of data.

DVD has data stored on more than one layer of the disk with a capacity of 8 to 17 Gigabytes.

IDE Controllers are built into the mother board and provide connections for ribbon cables that send signals controlling the floppy drive, hard drive, and CD-ROM drive

PCI (peripheral component interconnect) Expansion Slots are for devices that have cards that can adapt to the PC immediately.

AGP Expansion Slot givens the 3D graphics card a quicker connection to the PC’s main memory.

The BIOS serves as an intermediary between the computer and the Operating System.

CMOS retains a small amount of battery power to store PC hardware configuration data.

USB’s solve PC’s lack of interrupts to let software directly connect to peripherals. Can connect various peripherals.

The parallel port is usually used by the printer.

Although there are 4 serial ports, usually only two can be used at a time since a pair uses the same hardware resources.

How Circuit Boards Work

Most components are mounted on printed circuit boards. These printed board consist of metallic traces (usually aluminum or copper) that act as wires. They are printed onto hard sheets of plastic, eliminating the need to make so many wires in such a close space.

The motherboard is the largest printed circuit. Expansion cards and memory chips can plug into the motherboard. Even some components that don’t seem to, have circuit boards.

Sometimes traces on a circuit board are required to “cross” one another. In this case, they usually go underneath the board so that electrical signals do not get misrouted.

In the past, chips were inserted into sockets so they could be easily replaced. But today, since most chips are so reliable, this is not necessary. Today sockets are mostly used for chips to upgrade performance such as memory modules, microprocessors, and BIOS chips.

Chips that are unlikely to be replaces are surface mounted. They are directly soldered onto the printed circuit board.

Dip switches/Jumper pins can control power on or off in some circuit traces. These are used to make a board work properly in different memory configurations.

Sometimes traces lead to edge connectors to allow a daughterboard to connect to the motherboard.

Pin connectors are used by ribbon cables for internal connections between circuit boards and disk drives.

How a Computer Wakes Up

How the Power-On Self-Test Works

An electrical signal follows a hard-wired path to the CPU. This clears out leftover data from the chip’s internal memory registers and resets the program counter to a specific number. (In later computers this is often F000 in hexadecimal.) Here the boot-up program truly begins. The bootup program is stored on a set of ROM chips that contain the BIOS.

The ROM-BIOS boot program starts a series of system checks. This is done by loading code into various locations then comparing the results with those stored permanently in the BIOS.

The CPU sends signals over the system bus to make sure all components connected are functioning.

Then the CPU checks to see if the system clock is synchronized.

Then the POST tests memory contained on the display adapter and the video signals that control the display. After this portion of the test, you first see something on your monitor.

Then the POST runs tests on RAM chips by writing/reading back data from them.

Then the CPU verifies that the keyboard is attached.

Then the POST determines which drives (disk) are available.

The POST compares the results from the test with what is stored on the CMOS chip.

