Good ideas
that
we forgot

Joe Armstrong




My goals



* JTo remind you of the important things
worth knowing

* |dentify the stuff worth learning

* |dentify some problems worth solving

note: this is a very biased view]
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Joe Armstrong & Alan Kay - Joe Armstrong interviews Alan Kay
26,882 views

What ideas has we forgotten”



Computer
science
101




#1 - Observational Equivalence

* [woO sys
distingu
iInputs a

Inputs

>

'ems are equivalent if they cannot be

ished on the basis of their observable

nd outputs.

Need Several languages:

Outputs - Describe the Inputs and
> outputs

Describe Computations

Describe Connections

Describe sequences of

events




#2 - [solation

* [wo systems are isolated it what happens in
one system cannot influence what happens in
the other system.

Messages

Messages should never crash the system
Messaging is inevitable
The sender never knows it the message is received




#3 - Composition

hings are composable it they can be combined
INn such a way that the combination behaves in a
similar manner to the individual parts.

.




#4 - Causality

o Effect Follows Cause

Messages

B does not know how A IS only how it WAS
A does not know If B received the last
message It sent



#5 - Physics

e For a computation to take place
all the data and the program must
be at the same place In space time

SO you can move the data or the
program or both.

Tip: get all the data you need anad
the program to one place before
doing a computation



Violating any one of these principles
will lead to brittle software that may
appear to work but will one day fail in
ways that are difficult to understand




Part 2
Things to learn
which you might have forgotten
or not known about



80 things to do

e 2 great papers to read

e 4 old tools to learn

e 4 really bad things

e 3 great books to read

® / reasons why software is difficult now

e 10 reasons why software was easier back in the day
e 1 fun programming exercise

e 8 great machines from the past

..and ...



e 3Werformance improvements

e 5+ YONJube videos to watch

e 6 things NQt to do

® 5 sins

e 4 [anguages to g

e 4 great forgotjeh 1a8Qs

® 0 areas to£search

o 2 dangefs

e 4 ig&as that are obvious now ™t strange at first
¢ /Z fantastic programs to try






2 great papers to read

CEEs—— The 1980 ACM Turing Award Lecture
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e A Plea for Lean Software - Niklaus Wirth

 The Emperor’s old clothes - ACM Turing award
lecture - Tony Hoare




4 old tools to learn

* emacs (Vi)

e pbash

e make

e shell



DOOKS to reaad
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L What ate the ux ways of malong peeple hite you?
Sew paden 57102,

2. What are the twelve ways of winnng poople 1o your
way of thinking? See pages 104 170,

3. What are the sine ways to changs people without pivisg
offenme on arouning resentaent? Ses pages 172199,




iNg exercise

1 fun programm

META II
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You lube videos to watch

* The computer revolution has not happened yet
Alan Kay

e Computers for Cynics
Ted Nelson



Part 4

Four great forgotten ideas



Flow Based
Programming




Flow Based Programming

* |nvented by John Paul Morrison in the early 1970’s

* Programming by “placing objects next to each
other”

* Binary distribution of components

e Account for all packets



WATER PUMP

LOWER
RADIATOR HOSE

PO and stagger the screws 10 prevent
the ponits clashng




Start

Start

Split —

F2

F1

F3

F3

_{ End

-2

F4

Merge—1{ End




{ok, F(X)}

>

lerror, ...}}

{ok, X} | {error,W}

>

{error, W}

Errors are forwarded though the network
All “jobs™ are numbered

>



12.3,... {1,0k,...},{2,error,...}

> >

The input is a stream of messages
1,2,3,4

The output is a stream of replies

No packets are lost



 We're building apps and websites

* We should be building components that can be
wired together






Plpes

- The output of my program should be the input
to your program

c A|B|C
* Text-tlows across the boundary

* Killed by GUIs and Apps (Apps are not pipeable)
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To put my strongest concerns in & nﬁlshells

1. -We should have some ways of ccudling programs bjke

sardan hose--screw in enother segment when it becomes shen..

'1t becores necessary to massage daeta in encther weay,

This is the way of IO slso,

2. Cur loader should be &ble tso do link-loading end

controlled establishment,

3¢ Our librery filing scheme should gllow for rather

general indexing, responsibility, generetlions, data peth

cavey b

ewitching,
4, It should be possible td get privete syster. cocponents

(all routines ere syter components) fof buggering eround with,

¥. D. kc ov
Oot.



“Doug has been explicit in saying
that he very nearly exercised
M.Douglas Mcllroy managerial control to get pipes

installed.”

“Point 1's garden hose connection
analogy, though, 1s the one that ultimately

whacked us on the head to best effect.”

hitp://cm.bell-labs.com/cm/cs/who/dmr/mdmpipe.html



http://cm.bell-labs.com/cm/cs/who/dmr/mdmpipe.html

Linda Tuple
Spaces




| inda Tuple Spaces

Shared Whiteboard
Gelernter and Carriero 1986
More declarative than message passing

We |ust create jobs and don't know who will do
them



Tuple Space Operations

e out (adds a tuple to the store)
* In (reads a tuple and removes it from the store)
* rd (reads a tuple)

e cval (create a new parallel process)



Hypertext



Hypertext

1960’s - Ted Nelson - Xanadu (first approximation to
Xanadu was 1998)

1962 - Douglas Engelbart - NLS (oN Line System)
1963 - Ted Nelson coins the word "Hypertext”

1980 - Tim Berners Lee makes a simple hypertext system

1987 - TBL Makes WWW

1987 - Apple makes Hypercard



« WWW is not hypertext
* HTML is not hypertext

* HTML links are not hypertext links



404

Page not found



All web pages are
not writable




How to correct a typo
on a web page



Correcting a typo (1)

. Learn GIT

. Locate the program that creates the page
. Locate the typo in the source code
. Correct the typo and test

. Send a push request to the maintainer of the site



Correcting a typo (2)

. Select the text
. Type in the correction

. All people observing the page see the change
after a propagation delay



Xanadadu

* Jed Nelson’s Hypertext system

e https://en.wikipedia.org/wiki/
Project Xanadu#Original 17 rules

e No datais ever lost - no 404’s
e All data Is secure

* Every user can read write and store data


https://en.wikipedia.org/wiki/Project_Xanadu#Original_17_rules

Two fun
hobby projects
to try at home
and change the world



Project 1

L INK tO a content hasn
NOot a name

<a href="http:/anysite/sha256/af34bc..3da45f2”’>name</a>

Go to ANY website

Request a content by SHA256 (or MD5)
mmune to people-in-the-middle

Return data or “a nearer website”

Theory Projects

o Kademlia o https://datproject.org/
e Chord e https://ipfs.io/



http://www.apple.com
https://datproject.org/

Project 2

Elastic LINnkS

Hypertext links
should be bi-directional

Links should not break it you
move an endpoint

How do you implement this
at planetary scale?



The end



Finally

Programs that are not secure and cannot be
remotely controlled should not be written

All Apps should be scriptable

All Apps should be composable



