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To Set the Toneé 

Applying computer technology is simply  

finding the right wrench to pound in the  

correct screw.  Unknown  

A picture is worth a thousand words but it  

takes 3,000 times the disk space.  Unknown 

Computers are useless.  They can only give 

you answers.  Pablo Picasso 



Pre-Computer Technology 



The First Computer 
Results in the decimal number system (base 10) 



Oog Meets Saber-Tooth Tigeré  
Octal number system (base 8) invented 



Pre-Computer Technology:  

Abacus 
ÅMesopotamian (2700ð

2300 BC) 

ÅEgyptian 

ÅPersian 

ÅGreek 

ÅRoman 

ÅChinese 

ÅIndian 

ÅJapanese 

ÅRussian 

 

 

 

ċ 



Supputator Homo Sapiens 

Å<15th ï 20th century 

ÅManually calculated: 

ÇFinancials - commerce 

ÇLog tables 

ÇTrigometric tables 

ÇNavigation tables 

ÇArtillery ballistic tables 

 

 
Dryden Flight Research Center 1949 

Edwards, California 



Pre-Computer Technology:  

Blase Pascalôs Pascaline 
Å1642-1652 

ÅThe first calculatoré 

ÇUsed in an office 

ÇTo be commercialized 

ÇTo be patented 

ÇSold by a distributor 

ÅFor detailed information 
click here Č 

 

 

 
1623ï1662 

http://en.wikipedia.org/wiki/Pascal's_calculator
http://en.wikipedia.org/wiki/Pascal's_calculator


Pre-Computer Technology:  

Slide Rule 

Numerous Inventors 

 

 

 

Edmund Gunter 

(1620?) 
Edmund Wingate 

(1624) 
William Oughtred 

(1632) 

John Warner 

(1722) 

Edward Roberts Everard 

(1755) 

Peter Mark Roget 

(1815) Nathaniel Bowditch* 

(1821) 

Amédée Mannheim 

(1859) 

Henry Coggeshall 

(1677) 

*Bowditchôs  The American Practical Navigator, 2002 Bicentennial Edition (Click here Č        ) 

http://msi.nga.mil/NGAPortal/MSI.portal?_nfpb=true&_pageLabel=msi_portal_page_62&pubCode=0002


Pre-Computer Technology:  

Lorrinôs Slide Rules 

 
Robert Du Bois 

Keuffel & Esser 

Lorrin Garson 

Post 

Fred Geiger 

Dietzgen 



Pre-Computer Technology:  

Charles Babbage  
ÅBritish mathematician, 

philosopher, inventor and 
mechanical engineer 

ÅDesigned (and almost built) 
mechanical calculating machines 

ÇDifference Engine 

ÇAnalytical Engine 

 

 

1791-1871 



Pre-Computer Technology:  

Difference Engine #1 

Assembled by Babbageôs 

son after the death of his 

father using parts found in 

Babbageôs laboratory 

 



Pre-Computer Technology:  

Difference Engine #1 

Å2008 The first Difference 
Engine built 

ÅConstructed from 
Babbageôs plans 

ÅDesigned to build log 
and trig tables using 
polynominal functions 

 

London Science Museum 



Pre-Computer Technology:  

Analytical Engine 
Å1837-1871 

ÅDesign for first general-
purpose computer 

ÇArithmetic logic unit 

ÇControl flow 

ÇConditional branching 

ÇLoops 

ÇMemory 

ÇUsed punch cards 

1871 

Trial Model with Printer 



1815 Flat-Foot Luis 

Ponders His Toes 

Hexadecimal number system (base 16) results 



Early 1920s 

Veterans Bureau office workers com- 

puting bonuses for World War I veterans 

Burroughs Electric Adding Machines 

ċ 



Pre-Computer Technology:  
Friden Model STW-10 Electro-Mechanical Calculator 

Å1920s ï 1960s 

ÅLargely used in commerce 

ÅUsed in science and engineering 
when greater than 3 figure 
accuracy needed 

ÅSlow and noisy 

 

 

 

 



Pre-PC Technology:  

Hewlett-Packard ñCal-Techò Calculator 

Å1967 

ÅFour functioné 

ÇAddition 

ÇSubtraction 

ÇMultiplication  

ÇDivision 

Å12 Decimal places 

ÅPrinted output 

ÅClick here Č     for details 

 

Ď 

http://www.vintagecalculators.com/html/ti_cal-tech.html


Pre-PC Technology:  

Hewlett-Packard HP-35s Calculator 

Å1972 

ÅSlide rule killer 

Å$395 ($1,169 in 2012) 

ÅRPN      or Algebraic 

ÅUserôs Guide: click here Č 

 

 

 

http://h10010.www1.hp.com/wwpc/pscmisc/vac/us/product_pdfs/user_guide.pdf
http://h20331.www2.hp.com/hpsub/us/en/rpn-calculator.html


Pre-PC Technology:  

Texas Instruments Calculator 
Å1976 

ÅTI-30 

Å$25 ($101 in 2012) 

 

 

 



Today ð In the Computer Age 

Å2012 

ÅTI-30Xa 

Å$9.99 

 

 

 



Early Enabling Technologies 



The Fear of New Technology 



19th Century Enabling 

Technologies 

Steam replaces human, animal and water power 



Pre-Computer Technology:  

Jacquardôs Programable Textile Loom 
Å1801 

ÅJoseph Marie Jacquard 

ÇBookbinder 

ÇWeaver 

Ç Inventor 

ÅLoom uses punched 
cards 

ÅWove complex patterns 
of textiles 

ÅIn use ~150 years 

 

 

 

Č 



Jacquard Loom 

Č 



Pre-Computer Technology:  

Herman Hollerithôs Tabulating Machine 
ÅProcessing U.S. Census Data 

Ç1880 ð 8 years to process 

Ç1890 ð 1 year to process 

ÅElectromechanical tabulation 

ÅFactory at 31st St & C&O 
Canal, Georgetown 

ÅOne of his companies, the 
Computer-Tabulating-
Recording Co., evolved into 
IBM in 1924. Click here Č     
for details 

 

 

1860-1929 

http://www-03.ibm.com/ibm/history/exhibits/builders/builders_hollerith.html


Herman Hollerithôs 

Tabulating Machine 



Jacquard Loom 

Hollerith Pantograph (keypunch) 

500 cards/day 



Pre-Computer Technology:  

Herman Hollerithôs Punch Card 
Å12 rows 

Å20 columns 

 

 



ñModern Dayò Punch Card 

 



20th Century Enabling 

Technologies 

ċ 



Å1904 John Ambrose Fleming 
invents the diode 

Å1906 Robert von Lieben receives 
a patent for the triode 

Å1907 Lee De Forest improves 
(invents?) the triode 

Å1913 AT&T buys De Forestôs 
patent for $50,000 

Å1915 First U.S. coast-to-coast 

telephone call facilitated by   

vacuum tube amplifier.  $21/3-

min ($477 in 2012) 

 

 

 

20th Century Enabling Technologies 

Vacuum Tubes 

RCA Triode: Type 808 



$352.16 

(2012) 

Ad from  

1933 

newspaper 



Ad from  

1933 

newspaper 

$2,285.95 in 2012 



20th Century Enabling Technologies 

Transistors 
Å1947 

ÅInvented by John 
Bardeen, William 
Shockley and Walter 
Brattain at Bell Labs* 

Å1956 Nobel Prize in 
physics  

ÅClick here Č     for 
information on the 
transistor 

 

*The Idea Factory: Bell Labs and the Great Age of American Innovation by Jon Gertner  

http://www.nobelprize.org/educational/physics/transistor/history/
http://www.nobelprize.org/nobel_prizes/physics/laureates/1956/shockley.html


20th Century Enabling Technologies  

Integrated Circuits 
Å1958 

ÅInvented by Jack Kilby at 
Texas Instruments 

ÅAn electronic circuit 
manufactured by lithography 
Click here Č     for details 

ÅKilby received the 2000 
Nobel Prize in Physics 

 

 

 

http://www.ti.com/corp/docs/kilbyctr/jackbuilt.shtml
http://www.nobelprize.org/nobel_prizes/physics/laureates/2000/


Jack Kilbyôs Original Integrated Circuit 



20th Century Enabling Technologies 

Microprocessors 
Å1971 Intel 4004, 4-bit 

Å1972 Intel 8008, 8-bit 

Å1974 Intel 8080, 8-bit 

Å1975 National Semiconductor PACE, 
16-bit 

Å1979 Motorola MC68000, 32-bit 

Å2003 Advanced Micro Devices 
AMD64, 64-bit 

Å2005 Multicore processors for 
workstations and servers 

 

 

Intel 4004 



The Number of transistors 

doubles every 1.5 to 2 years 

6.8 Billion Transistors 

(Oct 2011) 



Types of Computers 

Supercomputers 

Servers 

Minicomputers 

Workstations 

Laptops 

Netbooks 

Tablets 

E-Book Readers 

Game Consoles 

Embedded Computers 

Smartphones 

PDAs 

PCs 

Computers 



Predicting the Future 

Yogi Berra, 1925ï 

Baseball Player 

Philosopher 

ñMalaprop-erò 

ñIt's tough to make predictions,  

especially about the future.ò 



Predicting the Future 

Thomas J. Watson, Sr., 1874-1956 

Chairman & CEO of IBM 

ñI think there is a world  

market for maybe five  

computers.ò (1943) 



Troublesome Public Relations 

ÅDeutsche Hollerith 

Maschinen Gesellshaft 

(GmbH) 

ÅDEHOMAG 

ÅIBM owned 90% 

Thomas 

Watson Adolf 

Hitler 

IBM and the Holocaust by Edwin Black 
Nazi Nexus by Edwin Black 



A Selection of 

Historical Computers 

Two 54-minute videos on history of computers 

http://www.youtube.com/watch?v=wsirYCAocZk&feature=fvwrel
http://www.youtube.com/watch?v=qundvme1Tik


Generations of Computers 

Å1st Generation (1946-1958). The Vacuum tube years 

Å2nd Generation (1959-1964). Era of the transistor 

Å3rd Generation (1965-1970).  Era of integrated circuits 

Å4th Generation (1971-today). The microprocessor 

 

 

 



AtanasoffïBerry Computer (ABC) 

Å Conceived 1937; tested 1942 

Å John Atanasoff & Clifford Berry 
at Iowa State University 

Å 280 triode vacuum tubes 

Å 700 lbs 

Å Used binary digits 

Å Performed calculations 
electronically 

Å Computation and memory 
separate 

Å Specific purpose machine: 
solution to simultaneous linear 
equations 

 

Click here Č      for a 11 min video 

http://www.youtube.com/watch?v=YyxGIbtMS9E


Konrad Zuse 

Å 1941 The first programable, automatic 
computer 

Å Zuse Z3 computer 

ÇProgramable 

Ç2,000 relays 

Ç22 bit word length 

Ç5-10 Hz clock speed 

ÇProgram code and data stored on 
punched film 

Å Statistical analysis of wing flutter for the 
Luftwaffe 

Å Zuse models from Z1 to Z43 

Å Founded company Zuse KG (sold to 
Siemens in 1967) 1910-1995 



Zuse Z3 Replica 

Deutsches Museum 

München 



Alan Turing 

ÅBritish mathematician. logician, 
cryptanalyst and computer scientist 

ÅThe father of computer science and 
artificial intelligence 

ÅDuring World War 2, attacked 
codes of: 

ÇGermany (Enigma) 

ÇJapan 

Ç Italy 

1912-1954 



German Enigma 

ÅDeveloped 1918-1919 

ÅUsed in commerce 1920s 

ÅUsed by German military 1926 to 
1945 

ÅQuite secure if used properly 

ÅClick here Č            for more 
information 

Replica 

http://en.wikipedia.org/wiki/Enigma_machine
http://users.telenet.be/d.rijmenants/en/enigma.htm


Turing-Welchman Bombe 

ÅOperational March 
18, 1940 

ÅNamed after Polish 
bomba kryptologiczna 

ÅUsed to decipher 
German Kriegsmarine 
Enigma messages 

Replica 



The Italian Codes 
(How tough can it be?) 

Cracking the Italian codes was something you 

did at the pub over a beer.  It was both relaxing 

and enjoyable...   

Peter Hilton  

WW2 British codebreaker 



British Colossus 

ÅOperational 1944 

ÅFirst electronic, 
digital, programmable 
computer 

ÅDesigned by Tommy 
Flowers 

ÅUsed to decrypt 
German Lorenz 
encrypted messages 
(12 rotor) 

 

 

Colossus Mark 2 Computer 

http://history-computer.com/People/FlowersBio.html


ACEðAutomatic Computing Engine 

Å1946 

ÅDesigned by Alan 
Turing 

ÅEarly (first?) stored-
program computer 

ÅNational Physical 
Laboratory (England) 

ÅUsed by Dorothy 
Hodgkin* (structures 
of vitamin B12 and 
insulin) 

Pilot ACE 

* Nobel Prize in Chemistry, 1964 

Click here Č       for the structure of insulin 

http://www.bio.davidson.edu/Courses/Molbio/MolStudents/spring2010/Holzwarth/structure.html
http://www.nobelprize.org/nobel_prizes/chemistry/laureates/1964/


Harvard Mark 1 

Å1944 

ÅDesigned by Howard 
Aiken & Grace Hopper 

ÅBuilt by IBM 

Å760,000 components 

ÅU.S. Navy Bureau of 
Ships 

ÅGunnery and ballistic 
calculations 

Å23 decimal places 

 

 

http://www-03.ibm.com/ibm/history/exhibits/markI/markI_intro.html


Admiral Grace Hopper 

ÅAKA ñAmazing Graceò 

ÅComputer scientist and U.S. 
Navy officer (41 years service) 

ÅOne of first Harvard Mark I 
programmers 

ÅDeveloped first compiler for a 
computer language 

ÅConceptualized machine-
independent programming 
(lead to COBOL) 

ÅCoined ñcomputer bugò 

 

 
1906 - 1992 

http://www.wired.com/science/discoveries/news/2008/08/dayintech_0807


The Original Computer Bug 



ENIAC  

Å1946 

ÅDesigned by John 
Mauchly & J. Presper 
Eckert (University of 
Pennsylvania) 

ÅUsed at Aberdeen 
Proving Ground 1947-
1955 

ÅGeneral purpose 
computer 

ÅCalculating ballistic 
tables 

 

 



Back panel of ENIAC computer 

(17,468  vacuum tubes) 



The Future of Computers 

Computers in the future may have only 1,000  

vacuum tubes and perhaps only weigh 1 1/2 tons. 

Popular Mechanics (1949) 



Mainframe Computer Manufacturers 

1. IBM 

2. Burroughs 

3. UNIVAC 

4. NCR 

5. Control Data 

6. Honeywell 

7. General Electric 

8. RCA 

 

IBM and the Seven Dwarfs 

The 1950s going forwardé 



IBM Mainframes: 1950s ï 1960s 

 

 



IBM Mainframes: 1960s (cont.) 

 

 



IBM Mainframes: 1970s 

 

 



IBM Mainframes: 1980s 

 

 



IBM Mainframes: 1990s 

 

 



IBM Mainframes: 2000s 

 

 



IBM Mainframes: z990 

Å2003-present 

Å32 processors 

Åz/OS operating system 

Å256 GB memory 

Å9,000 MIPS 

ÅClusters up to 64 (?) machines 

ÅClick here Č      for a technical 
guide   

http://www.redbooks.ibm.com/redbooks/pdfs/sg246947.pdf


Modern Mainframes: 2000s 

 

 

Modern mainframes are defined by: 

ÇRedundant internal engineering, high availability 

ÇBackward compatibility with older software 

ÇHost multiple operating systems 

ÇHandle very high volume of input/output 

ÇFault tolerant computing 



Minicomputers 

DEC PDP-11 

Apollo Computer 

DEC/Digital 

Data General 

Hewlett-Packard 

IBM 

NCR 

Prime Computer 

Sun 

Wang 



Minicomputers 

ÅEvolved in the mid-1960s 

ÅMuch less expensive than IBM mainframes and mid-size 
computers 

ÅPriced at < $25,000 ($147,859 in 2012) 

ÅInput/output device such as a teleprinter 

ÅMinimum 4K memory 

ÅCapable of running programs in a higher level language 
such as Fortran, COBOL or Basic 

 

 

 



The Future of Computers 

There is no reason why anyone would want a 

computer in the home. 

Ken Olson (1977) 

Founder & CEO Digital Equipment Corporation (DEC)     

In June 1998 DEC was acquired by Compaq, which 

Merged with Hewlett-Packard in May 2002 



Alpha Microsystems 

Å1977 

ÅMinicomputer, multiuser, 
multitasking 

ÅS-100 bus 

ÅWestern Digital WD16 CPU, 3.3 
MHz 

ÅAMOS operating system* 

ÅAlpha- BASIC, FORTRAN, 
LISP, PASCAL, C 

ÅVertical markets: medicine, 
dentistry, pharmacy, law, etc.  

 

 

 

 

 

*Similar to DEC PDP-11 

Alpha Microsystems still exists 

see  

http://www.alphamicro.com/index.php?option=com_content&view=article&id=1&Itemid=13


A Selection of Historical PCs 



IBM 610 

Å1957 

ÅFirst  ñpersonal 
computerò 

ÅDesigned to be used 
by one person 

ÅPrice: $55,000 
($449,156 in 2012) 

 



Kenback-1 

Å1971 

ÅThe first PC (?) 

Å$750 ($4,250 in 2012) 

ÅTTL chips for CPU 

Å8-bit architecture 

Å256 bytes memory 

Å1 MHz clock speed  

 

 

*TTL = Transistor-transistor logic circuit 

http://www.jhu.edu/virtlab/demos/Circuits/chip.html


Xerox Alto 

Å1973 

ÅFirst GUI  

ÅFirst mouse 

ÅFrom Xerox Parc 

ÅNot a commercial product 

ÅThousands built and used internally 

 

 

 

ċ 



SCELBI-8 

Å1974 

ÅFirst microprocessor based 
hobbyist PC 

Å$500 ($2,330 in 2012) 

Å1 KB RAM 

ÅIntel 8008 CPU 



MITS Altair 8800 

Å1975 

ÅFirst S-100 bus machine* 

ÅFirst widely popular PC 

Å$439 as kit ($1,870 in 2012) 

Å$621 assembled ($2,650 in 
2012) 

Å1K or 2K or 4KB RAM 

ÅIntel 8080 CPU 

ÅCP/M operating system 

Å8-in floppy disk drive 

 

 

 

 

 

 

*AKA The ñAltair busò which was widely copied 

http://en.wikipedia.org/wiki/S-100_bus


IMSAI 8080 

Å1975 

Å$400+ as kit ($1,700 in 2012) 

Å$600+ assembled ($2,560 in 
2012) 

Å64 K memory 

Å2 MHz clock speed 

ÅCP/M operating system & 
others 

Å8 or 5¼-in floppy disk drive 

Å~18,000 produced 1975-78 

 

 

 

 

 

 

 



Cromemco Z-1 

Å1976 

Å8K memory 

ÅZ80 CPU 

ÅCDOS operating system 
(CP/M-like); later UNIX 

ÅProduced ~ dozen models 

ÅCompany survives as 
Cromemco AG (Switzerland) 

 

 

 

 

 

 

 



Apple I 

 

 

 

 

 

Designed & built by Steve Wozniak 

Steve Jobs suggested selling them 

$2,684 in 2012 



2066 Crist Drive, Los Altos, California 

(Google Earth) 

First Apple Manufacturing Plant 



Homebrew Computer Club 

Palo Alto, California 

ÅInstrumental in creating the technological culture of Silicon 
Valley 

ÅFirst meeting March 1975 

ÅFocus of meetings on Altair 8800 and other technical topics 

ÅMembers include:  

ÇJohn Draper ð (AKA Captain Crunch), software developer 

ÇBill Gates ð Microsoft, Inc. 

ÇSteve Jobs & Steve Wozniak ð Apple, Inc. 

ÇJerry Lawson ð  founder Videosoft (game developer) 

ÇBob Marsh ð Sol-20 computer 

ÇAdam Osborne & Lee Felsenstein ð Osborne 1 computer 

 

 



Sol-20 

Å1976 

ÅFirst integrated machine with 
keyboard 

Å$995 as a kit ($4,012 today) 

Å4 to 32 K memory 

ÅIntel 8080 CPU 

Å2 MHz clock speed 

ÅCP/M operating system 

Å~10,000 produced 1977-79 

 

 

 

 

 

 

 



Commodore Pet 2001 

Å1977 

ÅFirst fully integrated ñApplianceò 
computer 

ÅMOS Technology 6502 CPU 

Å$995 as a kit ($4,012 today) 

Å4, 8, 16, 32 K memory 

ÅBASIC in ROM operating system 

ÅSeveral ports 

Å1 MHz clock speed 

 

 

 

 

 

 



TRS 80 Model 1 

Å1977 

ÅVery popular and succesfull 
machine 

ÅZilog Z80 CPU 

Å$600 ($2,270 today) 

Å32 or 64 K memory 

ÅBASIC language (3 versions) 

ÅTRS-DOS operating system 
(and others) 

Å1 MHz clock speed 

 

 

 

 

 

 

2012ð35th Anniversary 

For more information 

click here Č       & here  

 

http://techland.time.com/2012/08/03/trs-80/
https://dl.dropbox.com/u/96421747/PtoP_slides-2011.pdf


Apple II Series 

1977 to 1988 

 

 

 

 

 

 

 

 Succeeded by Apple Macintosh in 1984 



Atari 400 

Å1979 to 1992 

ÅAtari 400, 800, XL and XE 

ÅTwo 400/800 models named 
after two attractive secretaries 

ÇColleenïthe computer 

ÇCandyïthe game machine 

ÅSales of 4 million units 

 

 

 

 

 

 

 

 



Apple III 

Å1980 to 1984 

ÅA business oriented PC 

ÅMany stability issues and 
numerous recalls 

ÅA failure in the market, 
selling 65,000-75,000 units 

 

 

 

 

 

 

 



Osborne 1 

Å1981 

ÅFirst portable at 23.5 lbs. 
(ñLuggableò)  

Å$1,795 ($4,530 in 2012) 

ÅA commercial success ð
victim to the ñOsborne Effectò, 
i.e., premature announcement 
of new models that kills sales 
of current products 

ÅBankruptcy 1983 

 

 

 

 

 

 

 



A Good Selection of Software 

(Osborne Computers) 



Apple Lisa 

Å1983-1986 

Å$10,000 ($23,000 in 2012) 

Å$100 M development costs 

Å$50 M hardware costs 

ÅA failure in the market, selling 
10,000 units ($100 M 
revenues) 

 

 

 

 

 

 

 

 

One month after the Lisa is dis-

continuted Steve Jobs leaves Apple 

to form the NeXT Computer company 
 

 

 

 

 

 

 

 

 



Tim Berners-Lee at CERN (a sidebar) 

Å1990-1991 

ÅNeXT computer used for: 
ÇFirst Web server 

ÇDeveloping first Web browser 
named  ñWorldWideWebò 

ÇDefined URL 

ÇDefined HTML 

ÇDefined HTTP 

ÅIn collaboration with Robert 
Cailliau 

 
 

 

 

 

 

1955ï 



Epson HX-20 

Å1981 

ÅFirst portable notebook 
computer (3.5 lbs.) 

Å$795 ($2,000 in 2012) 

ÅFull keyboard 

ÅNi/Cd batteries 

Å120 x 32-pixel LCD monitor 
(20 characters, 4 lines) 

ÅPrinter 

ÅBASIC interpreter 

 

 

 

 

 

 

 

Printer Ď 
Monitor Ď 

See     for manuals 

http://www.epson.com/cgi-bin/Store/support/supDetail.jsp?oid=14492&infoType=Doc


IBM PC 5150 

Å1981ïIBM gets into the PC business 

ÅPC line 1981-1987 

ÅIntel 8088 CPU (4.77 MHz) 

ÅOptional 8087 floating-point 
coprocessor 

Å16 to 256 KB RAM 

ÅBASIC (licensed from Microsoft) 

 

 

 

 



The IBM PC Line 

(1981-1987) 



IBM sells PC Line to Lenova 

(December 2004) 

IBM sells its PC division to China-based Lenovo Group  

and take a minority stake in a deal valued at $1.75 billion 

($2.13 billion in 2012) 



Commodore 64 

Å1982-1994 

ÅMost sold PC ever (~20 
million*) 

Å$595 ($1,410 in 2012) 

ÅKERNA, GEOS & other OSs; 
1 MHz 

Å64 KB RAM 

ÅBASIC language 

 

 

 

 

 

 

 

 

*Estimates range from 12-30 million 



Apple Macintosh 

Å1984 

ÅAKA ñThe Macò 

Å$2,495 ($5,510 in 2012) 

ÅMac OS 1 through 3.2* 

Å128 KB RAM 

ÅMotorola 68000 CPU; 4, 6, 8, 10, 
12.5, 25 & 50 MHz 

 

 

*Called simply ñSystem Software; for more information see          

http://en.wikipedia.org/wiki/History_of_Mac_OS


ñMacsò 



ñMacsò (cont.) 



ñBig Macsò 



Top 10 Computer Manufacturersð 

Worldwide* 

1. Hewlett-Packard 

2. Acer 

3. Dell 

4. Lenovo 

5. Toshiba 

6. IBM 

7. Fujitsu 

8. NEC 

9. Apple 

10.Gateway (subsidiary of Acer) 

 

*April 7, 2012 See  

http://the-engineer.hubpages.com/hub/Computer-Companies-Top-10-Computer-Manufacturing-Companies-in-The-World


Apple in 3rd Place Among U.S. Mfg* 

 

*April 11, 2012 MacRumors citing Gartner  

http://www.macrumors.com/2012/04/11/apple-holds-third-place-ranking-among-u-s-pc-manufacturers-in-1q-2012/


Things have evolvedé 

Paul? 



éinto the typical user! 

Hit any 

key? 



Users We Have All Meté 

And bring me a hard copy of the Internet so  

I can do some serious surfing.  Scott Adams 

Back up my hard disk?  I can't find the  

reverse switch!  Unknown  

The cup holder in my laptop is broken!  Unknown  



The Price of Computers 

The newest computer, 16-bit, 

with high-tech monitoré 

including mouse. 

It is not worth itðin six 

months it will cost you 

half as much! 


