2019-09-06

‘nghﬂ”” ‘,;tn". il

F L b

What was a computer?

es |
s ges |
G R G XA \
{ \ TOBEATHIMI |
e MACENUSA GESR M. |
7 PLA
LUND
UNIVERSITY




Annie Easley, human computer,
NASA 1955

Later FORTRAN programmer, such as code for the Centaur rocket which delivered Cassini to space.

Photo: www.nasa.gov
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Which one is the first computer
machine?
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Jacquardloom (1801)
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Automatic music

Today: still holes in plates!
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Z3

————

Plankalkil

P1 max3 (VO[:8.1],V1[:8.2],V2[:8.1]) => RO[:8.1]
max(VO[:8.5],V1[:8.4]) => Z1[:8.3]
max(Z1[:8.6],V2[:8.2]) => RO[:8.2]
END

P2 max (VO[:8.6],V1[:8.3]) => RO[:8.1]
V0[:8.0] => Z1[:8.4]

(Z1[:8.0] < V1[:8.3]) -> V1[:8.2] => Z1|’
Z1[:8.3] => RO[:8.2]

END
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What is necessary to play a game?
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What is necessary to learn a game?
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Selflearning?
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Y outube video

» standupmaths :
— MENACE: the pile of matchboxes which can learn

e https://www.youtube.com/watch?v=R9c- neaxeU
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https://www.youtube.com/watch?v=R9c-_neaxeU

Turing machine

Offset print raised for a "mark"

eraser
electric eye looking
at tape squére

' —
Tractor roller
& jw
indeying hole

Eraser
Offset-printing + eraser roller

TAPE

mark on tape blank square

mark in process of erasure

HEAD
scanned Current Curent Current
symbol TABLE |sete” state B state C
Print, Er:
L 21850 Write Move Next| Wite Move Next| Write Move Next

Left, Right symbol: tape State:| symbol: tape state |symbol: tape state:
1 R B L B

1 L A 1
R B 1 N _HAT

tape symbolis 0
tapesymbolis 1| 1 L c| 1

Control unit
A fanciful mechanical Turing machine's TAPE and HEAD. The TABLE instructions might be on another
"read only" tape, or perhaps on punch-cards. Usually a "finite state machine" is the model for the TABLE.

State machine

Start
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aturingmachine.com
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Church-Turing Hypothese

“The evidence seems to indicate
that every algorithm for any
computing device has an
equivalent Turing machine
algorithm .”
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aturingmachine.com
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Development driven by increased demands.

* Mechanics -> Electromechanics -> Valves -> discrete
semiconductors (Transistors) -> Integrated circuits)

* Driving forces: Speed, reliability, weight
— Decyphering
— Defense industry
— Space industry
— Commercial applications
— efc.
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Collossus: First electronic digital
programmable computer
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“Real” computers
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von Neumann architecture

Central Processing Unit
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Memory
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Input/Output

System

LUND

UNIVERSITY

2019-09-06

17



INTEL" X299 CHIPSET BLOCK DIAGRAM
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Nintendo GAME BOY..
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Motherboard
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Microprocessor
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Intel Pentium 4 Northwood

Allocatior Execution Pipeline Start
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Instruction Fe
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Branch Prediction

-256-kByte -

L2 Cache
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/.chip-architect.com

Integer Execution Core

uOp Dispatch unit & R
Dispatches up to 6 uOps / cycle
Integer Renamed Regi
128 entries of 32 bit + 6 status flag
12 read ports and six write ports
Databus switch & By X
from the Integer Register File.
(4) Flags, Write Back
(5) Double Pumped ALL
(6) Double Pumped ALU |
(7) Load Address Generator Unit
(8) Store Address Generator Unit

(9) Load Buffer ( 48 entries )

(10) Store Buffer ( 24 entries )
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Intel |
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AMD Ryzen
Core Complex (CCX)

Core and L3
flexibility
High-bandwidth
low-latency data
transfer

Utilize upper level
metals for high
frequency data
transfer

Design for reuse
Potential variants
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AMD Ryzen
Core Functional Units
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New processes
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IBM Research
Size: 1x1 mm

COMPUTER
chips mounted

on silicon carrier

POWER
Photo-uolt
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COMMUNICATIONS
LED Communications unit
and photo-detector
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Venus
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NASA Venus rover

Balloon

4 storage
Sample drill /

=
Mechanical computer \ 2

Gas storage
to launch
balloons

{ i ’\ Seismometer

© NASA/JPL-Caltech/NIAC
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