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http://www.cdf.toronto.edu/~heap/104/F12/
http://www.picturingprograms.com
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what Von Neumann looks like

ol W=

bus connects ALU /control

N to memory (RAM) and I/O
keyboard, monitor, storage, etc.

LOAD A1 R1
LOAD A2 R2
ADD R1 R2 R3
STORE R3 A3
HALT
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http://upload.wikimedia.org/wikipedia/commons/8/84/Von_Neumann_architecture.svg
http://www.columbia.edu/cu/computinghistory/eniac1.html

where Von Neuman’s going
There are some issues
» Von Neumann bottleneck

» mortality of Moore’s Law
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input, output

for geezers

| Memory ‘
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Arithmetic

—  Logic
Control !
Unit Unit
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x

lots of real estate
to get ideas in, out
doesn’t fit in pocket
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http://en.wikipedia.org/w/index.php?title=File:KB_United_States-NoAltGr.svg&page=1
http://en.wikipedia.org/wiki/File:LG_L194WT-SF_LCD_monitor.jpg

storage
hard drive
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http://en.wikipedia.org/w/index.php?title=File:Hard_drive-en.svg&page=1

storage

compact disc

audio Compact Disc (CLW) Digital Versatile Disc (CLW*)
Bluray Disc (CLV)

12 "vinyl record (CAV) LaserDisc [CLYCASCA)
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http://en.wikipedia.org/w/index.php?title=File:Comparison_disk_storage.svg&page=1

storage
flash drive
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http://upload.wikimedia.org/wikipedia/commons/thumb/2/2c/USB_flash_drive.JPG/220px-USB_flash_drive.JPG

bits, files, buffers

protect us from the machine
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http://en.wikipedia.org/wiki/File:Gilbert_WShakespeares_Plays.jpg

machines take over in batches

Machines began to take over setting the program counter to a

new job, collecting the output, fetching memory. .. but it was
still one job at a time.

o
g Computer Science
&7 UNIVERSITY OF TORONTO


http://www.columbia.edu/cu/computinghistory/eniac1.html

time sharing, version 0.1
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https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQGxdj4A8Y3oTEbMKBr9U-EMDnRjTCHV_q_56JCqsctthlOpclH
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQGxdj4A8Y3oTEbMKBr9U-EMDnRjTCHV_q_56JCqsctthlOpclH
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQGxdj4A8Y3oTEbMKBr9U-EMDnRjTCHV_q_56JCqsctthlOpclH
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQGxdj4A8Y3oTEbMKBr9U-EMDnRjTCHV_q_56JCqsctthlOpclH
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQGxdj4A8Y3oTEbMKBr9U-EMDnRjTCHV_q_56JCqsctthlOpclH
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQGxdj4A8Y3oTEbMKBr9U-EMDnRjTCHV_q_56JCqsctthlOpclH
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQGxdj4A8Y3oTEbMKBr9U-EMDnRjTCHV_q_56JCqsctthlOpclH

one user, one program, one computer
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http://en.wikipedia.org/wiki/File:Ibm_px_xt_color.jpg
http://en.wikipedia.org/wiki/File:Apple_iie.jpg
http://en.wikipedia.org/wiki/File:C64c_system.jpg

task-switching to time-splitting, v 1.0

e e s i e

Does one task stop, or only appear to stop, for the other?
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http://en.wikipedia.org/wiki/File:Epson_Wide_Carriage_9-pin_printer_-_with_legal_paper_.5x14.jpg
http://en.wikipedia.org/wiki/File:Excel_chart.PNG
http://en.wikipedia.org/wiki/File:Wordperfect-5.1-dos.png

unix (mostly) to the desktop

GUlIs, time-sharing, networking, flame-wars
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http://en.wikipedia.org/wiki/File:OS_X_Mountain_Lion_Screenshot.jpg
http://en.wikipedia.org/w/index.php?title=File:Windows_logo_-_2006.svg&page=1
http://en.wikipedia.org/w/index.php?title=File:Tux.svg&page=1

an operating system should have

» kernel (shell, shielded access to hardware, referee sharing)

» utilities
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Notes
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