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1.5 Historical Development

» To fully appreciate the computers of today, it is helpful to
understand how things got the way they are.

» The evolution of computing machinery has taken place over
several centuries.

* In modern times computer evolution is usually classified into

four generations according to the most important technology

of the period.
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+ Generation Zero: Mechanical Calculating Machines

(1642 - 1945)

— Caleculating Clock - Wilhelm Schickard (1592 - 1635).

— Pascaling - Blaise Pascal (1623 - 1662).

— itterence T'ngine - Charles Babhage (1751 - 1871).
also designed but never built the Analytical Engine.
Punched card tabulating machines - Herman Hollerith
(1860 - 1929),

Hollerith cards were commonly used for
computer input well into the 1970s.




« The First Generation: Vacuum Tube Computers
(1945 - 1953)

ey — Atanasoll Bary
/@‘Iﬂ Computer (1937 -
} 1238) solved systems
of linear equations.

Joln Atanasoff and
Chfford Berrv of
Towa State Umversily.

« The First Generafion: Vacuum Tube Camputers
(1945 - 1953) -~

Electronic Mumerical g

Intepator ad
Computer (ENIAC)
John Mauchly and J.
Presper Ecleert

— University of
Pemnsylvanmia, 1946

The first general-purpose computer.
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+ The First Generation: Vacuum Tube Computers
(1945 - 1833)

— IBM 650
(1955)

Phased out
i 1969,

The first mass-produced computer.
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+ The Second Generation: Transistorized

Computers (1254 - 1985)

TBN 7094 {scientific)
—~ / ated 1401 (bhusiness) !
7 — Digital Cquipinent 31
= Corpormation (DEC)
! PDP-I
Thnvae 1100

— . -dand mamy olhers.

DEC FDP-1 {




+ The Third Generation: Integrated Circuit
Camputers (1965 - 1980)

_ IDM 360 —
DEC PDP-8 and '
PDP-11 R
Crav-1

supeTcompuler
... and many
others.
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+ The Fourth Generation: VLS| Computers

(1980 - ?777?)

— Very large seale mregrated circnirs
(VLSI) have more than 10,000
compenents per clop.
Fnabled the creation of
IMICLOPIOCEsSOrs.

— The tirst was the A-bit Intel 1004
Later versions. such as the 8080, 8086, and 8038
spawned the idea of “persenal compmtimg.”
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1.6 The Computer Level Hierarchy

» Computers consist of many things besides chips.

» Before a computer can do anything worthwhile, it must also use
software.

* Writing complex programs requires a “divide and conquer”

approach, where each program module solves a smaller problem.

» Complex computer systems employ a similar technique through a

series of virtual machine layers.

FIGURE 1.1 The Abstract Levels of Modern Computing Systems



e Level 6: The User Level:

— Program execution and user interface level.

-The level with which we are most familiar.

e Level 5: High-Level Language Level:

— The level with which we interact when we write programs in

languages such as C, Pascal, Lisp, and Java.

e Level 4: Assembly Langquage Level:

-Acts upon assembly language produced from Level 5, as well

as instructions programmed directly at this level.

e Level 3: System Software Level:

— Controls executing processes on the system.
— Protects system resources.
— Assembly language instructions often pass through Level 3

without modification.

e Level 2: Machine Level:

— Also known as the Instruction Set Architecture (ISA) Level.

— Consists of instructions that are particular to the architecture
of the machine.

— Programs written in machine language need no compilers,

interpreters, or assemblers.



e Level 1: Control Level:

— A control unit decodes and executes instructions and moves
data through the system.

— Control units can be micro programmed or hardwired.

— A micro program is a program written in a low level language
that is implemented by the hardware.

— Hardwired control units consist of hardware that directly
executes machine instructions.

e Level O: Digital Logic Level:

— This level is where we find digital circuits (the chips).
— Digital circuits consist of gates and wires.
— These components implement the mathematical logic of all

other levels.



