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Ancient History  

  



Abacus  

Å3000 BCE, early 

form of beads on 

wires, used in 

China  

ÅFrom semitic  

abaq , meaning 

dust.  

 



Table Abacus  

100,000  ------ -̧-- -̧---------------------------  

  50,000  ----- -̧---------------------------------  

  10,000  ----- -̧--  -̧--  -̧----------------------  

    5,000  ----- -̧---------------------------------  

    1,000  ----- -̧-- -̧----------------------------  

       500  -----------------------------------------  

       100  ----- -̧-- -̧-- -̧-- -̧-------------------            
   50 ----- -̧--  -------------------------------  

         10  ------------------------------------------  

           5  ------------------------------------------  

           1  ----- -̧-- -̧------------------------------  



Chinese Swan Pan  

  



The Middle Ages  

  



Charles Babbage (1791 -1871)  



Charles Babbage (1791 -1871)  

ÅBorn: December 26, 1791  

Åson of Benjamin Babbage a London banker  

   (part of the emerging middle class: 

property, education, wealth, and status ) 

ÅTrinity College, Cambridge  [MA, 1817]  

   with John Herschel and George Peacock, 

produced a translation of LaCroixõs calculus 

text.  



A vision of calculating by 

steam!  

  
My friend Herschel, calling upon 

me, brought with him the 

calculations of the computers, 

and we commenced the tedious 

process of verification.  After a 

time many discrepancies 

occurred, and at one point 

these discordances were so 

numerous that I exclaimed, òI 

wish to God these calculations 

had been executed by steam.ó  

1821  

 



Never to be completed  

  
ÅDecember 1830, a 

dispute with his chief 

engineer, Joseph 

Clement, over control 

of the project, ends 

work on the 

difference engine  

ÅClement is allowed to 

keep all tools  and 

drawings by English 

law  

 



Importance of the Difference 

Engine  

Å1. First attempt to devise  a computing 

machine that was automatic in action  and 

well adapted, by its printing mechanism, 

to a mathematical task of considerable 

importance . 

Å2. An example of government subsidization  

of innovation and technology development  

Å3. Spin offs  to the machine -tool òindustryó 



Science Museumõs 

Reconstruction  

ÅDifference Engine Number 2  (1847 to 

1849) constructed according to Babbageõs 

original drawings ( minor modifications ) 

Å1991 Bicentenary Celebration  

Å4,000 parts  

Å7 feet high, 11 feet long, 18 inches deep  

Å500,000 pounds  

 

 

 



Science Museum Recreation 

1991 ( Doron Swade, Curator ) 



  



Analytical Engine  



  



   Ada Augusta Byron , 1815 -1852  

 

Åborn on 10 December 1815.  

Ånamed after Byron's half 

sister, Augusta, who had 

been his mistress.  

ÅAfter Byron had left for the 

Continent with a parting shot 

--  'When shall we three meet 

again?' --  Ada was brought up 

by her mother.  

 

 



Ada Augusta Byron,  

Countess of Lovelace  

ÅTranslated Menebreaõs paper into English 

ÅTaylorõs: òThe editorial notes are by the 

translator, the Countess of Lovelace .ó 

ÅFootnotes enhance the text and provide 

examples of how the Analytical Engine 

could be used, i.e., how it would be 

programmed to solve problems!  

ÅMyth: òworldõs first programmeró 



Herman Hollerith and the 

Evolution of Electronic 

Accounting Machines  

  



 Herman Hollerith (1860 -1929)  

  



Herman Hollerith  

ÅBorn: February 29, 1860  

ðCivil War: 1861 -1865  

ÅColumbia School of Mines (New York)  

Å1879 hired at Census Office  

Å1882 MIT faculty ( T is for technology !) 

Å1883 St. Louis ( inventor ) 

Å1884 Patent Office (Wash, DC)  

Å1885 òExpert and Solicitor of Patents ó 



Census  

ÅArticle I, Section 2: Representatives and 

direct Taxes shall be apportioned among 

the several states... according to their 

respective numbers ...(and) every ...term 

of ten years  

Å1790: 1st US census  

ÅPopulation: 3,929,214  

ÅCensus Office  

 



Population Growth:  

Å1790  4 million  

Å1840  17 million  

Å1870  40 million  

Å1880  50 million  

   fear of not being able to enumerate the 

census in the 10 intervening years  

Å1890  63 million  



Smithsonian Exhibit (old)  

  



Computing Tabulating 

Recording Company,(C -T-R)  

Å1911: Charles Flint  

ðComputing  Scale 

Company (Dayton, OH)  

ðTabulating  Machine 

Company, and  

ðInternational Time  

Recording  Company 

(Binghamton, NY)  



ÅThomas J. Watson  

(1874 -1956)  

hired as first president  

 

ÅIn1924, Watson 

renames CTR as 

International 

Business Machines  

 



Electronic Numerical 

Integrator and Computer   

Å1st large scale electronic digital 
computer  

Ådesigned and constructed at the Moore 
School of Electrical Engineering of the 
University of Pennsylvania  

ðsince 1920s, faculty had worked with 
Aberdeen Proving Groundõs Ballistics 
Research Laboratory (BRL)  

 



Inspiration and 

Perspiration Unite  

Å1943  Mauchly and Eckert prepare a 

proposal for the US Army to build an 

Electronic Numerical Integrator  

ðcalculate a trajectory in 1 second  

ÅMay 31, 1943  Construction of ENIAC starts  

Å1944  early thoughts on stored program  

computers by members of the ENIAC team  

ÅJuly 1944   two accumulators  working  

 



Accumulator  

(28 vacuum tubes)  

  





ENIAC at Moore School, 

University of Pennsylvania  

  





Early Thoughts about  

 Stored Program  Computing  

ÅJanuary 1944   Moore School team thinks of 
better ways to do things; leverages delay line 
memories from War research  

ÅSeptember 1944   John von Neumann visits  
ðGoldstineõs meeting at Aberdeen Train Station 

ÅOctober 1944   Army extends the ENIAC 
contract  to include research on the EDVAC  
and the  stored -program concept  

ÅSpring 1945   ENIAC working well  

ÅJune 1945   First Draft of a Report on the 
EDVAC: Electronic Discrete Variable 
Automatic Computer  

 



First Draft Report (June 1945)  

ÅJohn von Neumann prepares ( ?) a report on the 

EDVAC which identifies how the machine could 

be programmed (unfinished very rough draft)  

ðacademic: publish for the good of science  

ðengineers: patents, patents, patents  

Åvon Neumann never repudiates the myth that 

he wrote it; most members of the ENIAC team 

ontribute ideas  



British Efforts  

  



Manchester Mark I (1948)  



Manchester Mark I (1948)  

ÅFreddy Williams and Tom Kilburn  

ÅDeveloped an electrostatic memory  

ÅPrototype operational June 21, 1948 and 

machine to execute a stored program  

ÅMemory: 32 words of 32 bits each  

ÅStorage: single Williams tube (CRT)  

ÅFully operational: October 1949  

ÅFerranti Mark I delivered in February 1951  



EDSAC  

ÅMaurice Wilkes , University Mathematical 

Laboratory,  Cambridge University  

ÅMoore School Lectures  

ÅElectronic Delay Storage Automatic 

Calculator, EDSAC  operational  May, 1949  

ÅJ. Lyons Company and the LEO, Lyons 

Electronic Office , operational fall 1951  



  



National Physical 

Laboratory  

ÅAlan Turing  

ÅAutomatic Computing Engine (ACE)  

ÅBasic design by spring, 1946  

ÅHarry Huskey joins project  

ÅPilot ACE working, May 10, 1950  

ÅEnglish Electric: DEUCE, 1954  

ÅFull version of ACE at NPL, 1959  



Alan Turing (1912 -1954)  

ÅOn Computable 

Numbers with an 

application to the 

Entscheidungs -

problem  

ÅCode breaker  

  



  



Mainframe Computers  

  



  

   



John Mauchly leaning on  the 

UNIVersal Automatic Computer  

  



Remington Rand UNIVAC  

Å43 UNIVACs  were delivered to 

government and industry  

ÅMemory: mercury delay lines : 1000 

words of 12 alphanumeric characters  

ÅSecondary storage: metal oxide tape  

ÅAccess time: 222 microseconds 

(average) 

ÅInstruction set: 45 operation codes  

ÅAccumulators: 4  

ÅClock: 2.25 Mhz  



IBM 701 (Defense Calculator)  

ÅAddition time: 60 microseconds  

ÅMultiplication: 456 microseconds  

ÅMemory: 2048 (36 bit) words using 

Williams tubes  

ÅSecondary memory:  

ðMagnetic drum: 8192 words  

ðMagnetic tape: plastic  

ÅDelivered: December 1952: IBM 

World Headquarters  (total of 19 

installed)  


