NATS 1700 Lecture 2 · Know stories about early computers and what their significance are, patterns and relationships for midterm, not dates.


Early Computers
September 22 2015

· Various threads include: 
· Early “ideas” about computing
· 19th century business machines
· Industrial management
· Analogue systems
· 1960s  mainframes
· Minicomputers
· Programming 
· Software development

I. When Computers were People 
·  Computations: Were performed by people who were refured to as computers. 
· Human computers were used in large-scale calculations like:
· mathematical tables (astronomy) 
· navigation 
· insurance  
· Because they had a knack for figures and mathematics, and were reliable and organized – their work was based entirely on adding and subtracting figures 

Baggage’s Two machines:
1. Difference Machine 
· Mechanical machine
· Replaced human calculators
· Used for making more accurate tables than those prepared by people making errors 
· British government gave him lots of money for this ( for navigation back then so people would die)
2. Analytical Machine: 
· Could perform any kind of calculation/mathematical computation 
· it did more than basic human computers … it could perform a system that could do a variety of tasks
· Inspired by a textile machine called the Jacquard loom (which used punch cards to create infinite pattern varieties (think an early form of “programming”) – Mechanicle machine 
· His vision was ahead of his time and didn’t have materials for his complex ideas  and didn’t get done
· He envisioned a machine that separated computation from storage 

II. Business Machines
· Most businesses did not have any machines (no calculators, cash registers, typewriters at this time) 
· Typewriters did not stay in offices at first, because at first they were only created with capital letters, and they keys often stuck together (vowels because they were often used)
· They separated the keys 
· The idea of typewriters stuck in offices once improved 

· Adding machines = calculators  (19th and early 20th century)
· Was an early business machine

· Cash registers (19th and early 20th century)
· There was a worry about people cheating him so this would keep track of transactions and money in his store

· Offices back in the day only had men

· Feminization: 
· Due to machines evolving, these tasks were now given to women 
· Often helpful in the wars
· Now women doing roles that men did

· America had a huge enthusiasm to replace humans with machines because office machines were associated with modern day office space.
· They were more fast to adapt these machines to be ahead in modernization.

· Systematizers: Was hired in an office to advance everything and make it work progressive, and promote change in machines. 
· advance everything and make it work progressive, and promote change in machines. 

· Hollerith’s punched card tabulating machine was first attempt to calculating 1890 US census results 
· His original idea was to have census data recorded as a pattern of holes on punched paper tape/cards which would then be processed by a machine (machine would count holes and make calculations) 
· One machine = 20 clerical workers 
· In early 20th century US saw rise of office-machine companies that also played huge role in early computer industry 
· Remington Rand, National Cash Register, Burroughs Adding Machine Company and IBM)
· These companies sold things like typewritters, filing cabinets , adding machines, cash registers and punched-card accounting machines

· IBM’s roots were in business machines, and were one of the first company’s that systematized and trained employees on how to buy machines.    

· Three key activities that business machine corps were engaged in :
1. document preparation
2. Information storage and financial analysis 
3. Accounting (data processing) – are exactly what we use computers for today 

III. Analogue Computing and Computer Imaginings 

· Before digital computers, you had analog computing 
· These systems were in essence small scale models of larger phenomena people wanted to learn more about (e.g. ocean tide predictor) 
· Analogue computers were built to solve specific problems 
· Differential analyzer was the first “general purpose” machine by Bush
· Could solve a variety of engineering problems 
· Bush also envisioned an early information storage machine called “memex” 
· Many people have compared to our modern day internet 
· Large scale crunching was still done by human computers until world was 2
· Later on, John Comrie changed human computing by moving away from highly skilled individuals to using clerical labor with calculating machines. 
· His new company was contracted to produce gunnery tables – 1600 human computers (mostly female) 
· Turing “Machine (Alan Turing)  
· Universal general purpose computing machine 
· consisting of a “scanning head that could read and write symbols on a tape of potentially infinite length, controlled by a construction table” 
· This “infinite” piece of paper would allow math symbols to be written, read and then erased, allowing you to tackle multiple problems 
· Significant because his computer wasn’t limited to solving math 
· Colossus was a computer that broke German codes in world war II

IV. The First Digital Computing Machines (1935-1945) 

· When WWII started, countries had access to analogue machines, digital punch card systems and human computers who worked with adding/calculating machines for their mathematical computations 
· Used in:
a. Government and military institutions
b. Industrial research labs 
c. Company departments 
· Used for:
a. Making tables
b. Ballistics calculations 
c. Breaking codes 
· Harvard Mark I (IBM): First fully automatic operational computer 
· First general purpose electronic computer 

· Maunchly: was used to replace analogue machines and human computers
· Notion of electronic computer was being developed elsewhere such as Germany and for code-breaking in US and Britain
· Influenced by Atanasoff-Berry Computer which used binary arithmetic and electronic switching technology (later patent disputes) 

·  “Electronic version” copy of Bush’s analogue differential analyzer  
· Electronic computer that would be able to perform calculations in seconds compared to analogue machines (minutes) and human computers (hours)

· ENIAC (Electronic Numerical Integrator and Computer) was the first electronic computer ever built 
· Could fit a huge room and was really big
· No storage programming, if you wanted to transfer the program you would have to do it manually 
· Was the first to solve different problems
· Colossus: was designed to process text as opposed to performing mathematical calculations (cryptology) 

· ENIAC problems: 
- Too little storage, too many vacuum tubes and programming – couldn’t use punched cards or paper tape because of speeds, which meant that computer would have to be physically rewired 
· ENIAC Benefit:
· The machine COULD solve different problems 
· Unique for its time 
· John von Neumann: His solution proposed concept of stored-program computer 
· Uses the original data and holds it in the same place
· It had 5 parts (Stored program architecture)
· Control unit, memory holding, Arithmetic, input and output memory
· Ued binary codes

· the computer’s storage device would be used to hold both the instructions of program and numbers on which it operated
· This meant that program could be read into computer’s electronic memory using punched cards or paper tape, instructions would be sent to control circuits at electronic speeds
· This also solved problem of storage by  reducing number of vacuum tubes 

· Idea of stored program computer realized with next generation computer 
a) Small Scale Experimental Machine 
b) EDVAC (Electronic Discrete Variable Automatic Computer) 
· Today’s modern computers are based on this idea 
· By storing a program and data in a common high-speed memory, not only could programs be executed at electric speeds; the programs could also be operated on as if they were data

d. Post-war Computer Use to 1960s
· Businesses became interested when focus shifted to data processing as opposed to mathematical computations 

· Transistor: 
· “An electronic device that switches in a solid piece of material like silicon or germanium” 
· Used instead of vasume tubes to save power and space
· Mainframes : 
· A large high-speed computer, especially one supporting numerous workstations or peripherals.
· IBM benifited from mainframe computers 

· UNIVAC: 
· Made the right prediction about the election, which scared the inventors.
· Developed for US census
· Used magnetic tape storage as opposed to punched cards

IBM:

· IBM’s success came from previous experience with business machines, help with WWII projects and huge R&D division 
· IBM increased computer customers based by throwing in specific programs for different industries (retail, banks, insurance, etc…) 
· Focused on developing compatible computer system to eliminate need for different models which required different programs 
· 75% of all mainframes sold were IBMs 

· Despite the enormous cost, 360 series did not support time-sharing (multiple users for one computer) 
· Computers were being used for many purposes thanks to rise of cheaper yet more powerful systems 

· Systematizers: promoted computer use in workplace as way to increase efficiency and organization (faster and stronger)
· This led to idea of MIS (management info system) which saw merging of communications and computers to create “total information environment” 
· MIS linked to new concept of “automation” : blending of different machines with computing technology

e. Project Whirlwind and SAGE 

· Real-time computing use (where response time happens in seconds) were first realized with Whirlwind 
· Whirlwind was WWII project focused on creating real time aircraft trainer or simulator 
· project director was convinced that general-purpose computers would be best path to follow 
· Escalating costs in Project Whirlwind led to new funding by US Air Force 
· End result was SAGE  (Semi-automatic Ground Environment) which established new US air-defense system to avoid any attake in war
· SAGE one of the first computer “networks” to be built
· Once up, it didn’t work with other technologies
· Still was a large part of developing mass storage, and display
· Lead to cililian computing (think industry involvement like IBM, training, technologies like printed circuits, core memories, mass storage, graphical displays, multiprocessing) 

First real-time computing system – 
SABRE (American Airlines) first technology that could transfer information to one centralized computer (real time)
f. Early Challenges to Programming and Software 

· [bookmark: _GoBack]Computer programming essentially involves any “complex operation being…reduced to a series of sequential operations” 
· Von Neumann’s idea of a stored-program computer 
· “user-friendly” method of inputting data as opposed to 1s and 0s of binary code

1. “automatic programming” leading to FORTRAN
- considered first successful programming language

2. After was COBOL : based on “readability” of programming language
· one of first “standard” languages 
· Language was also something managers could 

3. BASIC – taught in academic wolrd , made computers accessible to more people 
· Term “software” was used to refer to everything that came with hardware device and liscensed out to users for free and “throw-in”

· software “crisis” emerged as computers were becoming more powerful yet software design could not keep up 
· Fixed problems by “structured programming” (upgrade software over a period of time as opposed to all at once) 

· PACKAGED SOFTWARE programs took to IBM’s unbundling of software and hardware . 
· Companies now saw software as a money-making product as opposed to free good 
· Success of personal computers because of:
· Availability of packaged software products like database management, word processing and spreadsheets  
· Unbundled hardware from software in computers, which allowed other new software company’s to sell their product. New software industry.
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