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Overview



Predecessors



Building EDSAC



EDSAC



EDSAC’s Memory



EDSAC Architecture

A Tutorial Guide to the EDSAC Simulator, Department of Computer Science, University of Warwick



EDSAC Data

A Tutorial Guide to the EDSAC Simulator, Department of Computer Science, University of Warwick



EDSAC Instructions

A n Add value at storage location n to the accumulator
S n Subtract value at storage location n from the accumulator
...
Y Round the accumulator to 34  bits
Z Stop the machine
Total of 18 instructions

A Tutorial Guide to the EDSAC Simulator, Department of Computer Science, University of Warwick



Program Input



Job Queue



Teleprinter



Bootstrap



EDSAC Initial Orders

EDSAC Initial Orders and Squares Program, Martin Richards, University of Cambridge Computer Laboratory



Wheeler Jumps
Location Order Notes

p - 1 T0S Move acc to loc 0 and zero acc

p ApS Store current loc in acc

p + 1 EqS Jump to loc q if acc positive

.

.

.

q A3S Loc 3 contains E2S, creates Ep+2S

q + 1 Tq+rS Overwrite link order

.

.

.

q + r - 1 T0S Zero accumulator

q + r E2S Link order which will be modified

Main program

Prologue

Epilogue



First Book on Programming



Famous Programs
180 2127 − 1 2 + 1



Popular Appreciation

The “brain” [computer] may one day come down to our 
level [of the common people] and help with our income-tax 
and book-keeping calculations. But this is speculation and 
there is no sign of it so far.



Reimagined EDSAC



Field Programmable Gate Array (FPGA)



EDSAC Verilog



Reimagined Paper Tape



Reimagined Paper Tape Reader
UART

Arduino Tape goes
in here

Forward/
Reverse

Motor, LDRs &
LEDs are in here

Tape comes
out here

LDR
signals

Motor
ON/OFF



Sensor Design



Sensor Circuit



Paper Tape Reader Output



Raw Sensor Data



Sprocket Hole



Calculating Rate of Signal Change

𝑠𝑙𝑜𝑝𝑒 =
d𝑥
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Calculating Rate of Signal Change

𝑠𝑙𝑜𝑝𝑒 =
d𝑥

d𝑡
𝑠𝑙𝑜𝑝𝑒 =

Δ𝑥

Δ𝑡

𝑠𝑙𝑜𝑝𝑒𝑛 =
𝑥n − 𝑥𝑛−1
𝑡𝑛 − 𝑡𝑛−1

𝑠𝑙𝑜𝑝𝑒′𝑛 = 𝑥𝑛 − 𝑥𝑛−1



Exponential Smoothing



Exponential Smoothing
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Deltas



Sprocket



Sprocket



Sprocket



Sprocket



Data Bit 2



Data Bit 2



Data Bit 2



Paper Tape Reader Output



Paper Tape Reader Demo



Mercury Delay Line



Delay Line Fluids



Delay Line Fluids
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Delay Line Fluids



Delay Line Fluids



Reimagined Delay Line

Microphone

Arduino Cuttlefish

Speaker

Lots of wire

Acoustic Foam
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“The Actual Solution”

Microphone

Arduino Cuttlefish

Speaker

Lots of wire

Acoustic Foam



Microphone Circuit



Microphone Circuit



Testing the Microphone Circuit



Speaker Circuit



Air Delay Line Demo



Chip Hack



Summary



Thank You



Contact

• Make your own EDSAC peripherals:
• github.com/embecosm/edsac-peripherals

• Hatim Kanchwala Verilog EDSAC:
• github.com/librecores/gsoc-museum-edsac

• Chip Hack repository:
• github.com/embecosm/chiphack

• More information on the myStorm:
• mystorm.uk



Questions?
www.embecosm.com
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