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1957. FOR CENTURIES, 
THE INSTITUTE FOR MATHEMATICIANS 
STRUCTURAL BELIEVED 
COMPUTATION. : ABSTRACTION AND 

COMPUTATION 
A SMALL ROOM. 
A BLACKBOARD. Lis Ces sald + 

A QUESTION THAT 

EVERYTHING. | A RETRO SCIENTIFIC ROMANCE 
by FLYXION 

| Axx) 5 — 5 
a gz 

THE ARROW 
CHANGED 

EVERYTHING. 

IT LOOKS S| THIS IS WHAT 
ALMOST Hye SIMPLE. HAPPENS WHEN 

wei ‘ ' WE UNDERSTAND. 

Ax.dy.xy ve a C.. & 
AK 

ae ~ os 

MUN/x] @- me 

BUT IN THAT SIMPLE MOTION— 



IE REDUCTION 
CLUB, 

| REDUCE | UPDATE | COMPOSE 

EXPRESSIONS. STATES. MORPHISMS. 

F - | TRANSFORM 
ONE CONFIGURATION 

COMPLEX AND INTO ANOTHER. 

MAKE IT 
SIMPLE. 

YOU'RE ALL 
PERFORMING THE 

SAME FUNDAMENTAL 
OPERATION. 

| PROPAGATE 
ACTIVATIONS. 

| REPLACE 
COMPLEX 

STRUCTURES 
WITH THEIR 

RELATIONAL 
ESSENCE. 

YOU MAY 
THINK SO. 

| TURN INPUTS 
INTO OUTPUTS 

THROUGH LAYERS 

OF TRANSFORM- 



WE FEED THE 
WORLD’S COMPLEXITY 
INTO THE MACHINE. 

ABSTRACTION 
ELIMINATES 
DEGREES OF 
FREEDOM. 

THEN ABSTRACTION 
Is JUST 

FORGETTING? 

TO UNDERSTAND 
IS TO COMPRESS. 

TO COMPRESS WELL 
IS AN ART. 

NOT JUST FORGETTING. 

IT’S DISCIPLINED 
FORGETTING. 

SELECTIVE. 
PURPOSEFUL. 

REVERSIBLE— 
WHEN IT MATTERS. 

MICROSCOPIC 
}, OVERWHELMING 

OUT COMES 
SOMETHING SIMPLE, 
USABLE, BEAUTIFUL. 

MACROSCOPIC 
USEFUL 



THE WORLD 
1S BUILT FROM 
INTERFACES. 

EVERYTHING HERE 
HAS AN INTERFACE. 

ABSTRACTION IS 

EXAMPLE: 

+ TYPE CHECKING 

+ PERMISSIONS 

+ PRECONDITIONS 

* WELL-FORMED 

DATA 

ABSTRACTION LETS US 
BUILD TOWERS OF MEANING 
ON FOUNDATIONS WE 

NEVER HAVE TO SEE. 

CHANGE THE 
INTERIOR ALL 

YOU LIKE... 

IDENTITY IS OFTEN DETERMINED 
BY WHAT CAN BE DONE, 
NOT HOW IT IS DONE. 

WE NEEDED THIS 
TO SURVIVE COMPLEXITY. 
NOW IT BUILDS CIVILIZATION. 

EXAMPLES: 

‘* POSTCONDITIONS 

* RESULTS 

+ EFFECTS 

+ PROMISES. 

AS LONG AS THE \ 
INTERFACE HOLDS, 
THE WORLD DOES 
NOT NOTICE. 

PROTOCOL 4 EXAMPLES: 
FANGUACED. + APIS 

+ FORMATS: 

* PROTOCOLS 

* CONVENTIONS 

SAME INTERFACE 

Dn” 

IE ART OF DRAWING BOUNDARIES THAT MAKE COMPLEXITY LIVE. 



THINKING IS 
MOVEMENT THROUGH 
A GEOMETRY. 

WE DO NOT FIND 
THE TRUTH ALL AT ONCE. 

WE TRAVEL. 

IELIOCENTRI 
oS 

NEW INFORMATION . MOON 
MOVES US ACROSS K ” =| LANDING 
THE MANIFOLD. WKS < REAL 
SOME PATHS LEAD d 
TO DEAD ENDS. 
SOME LEAD TO 
DEEPER UNDERSTANDING. 

Ir aweo Mi ‘ 5 EARLY LATER LATER STILL 
(UNCERTAIN) (MORE FOCUSED) (VERY CONFIDENT) 

BEFORE EVIDENCE AFTER EVIDENCE 
“LOW VALLEYS = 

‘STRONG 
OLD BELIEFS CAN BECOME UNSTABLE. CONFIDENCE WE RARELY JUMP TO TRUTH. 
NEW BELIEFS CAN BECOME ATTRACTORS. WE NARROW OUR DOUBTS. 

‘A NEURAL NETWORK IS A FAMILY OF ROADS EACH INPUT PICKS ON THE GEOMETRY OF BELIEF. A ROAD. THE NETWORK 
GUIDES US ALONG 

A PATH OF 
POSSIBILITY. 

O 
@ 

20 
+2 
‘e® 

HIDDEN LAYERS OUTPUT aE _ BETTER ROADS. 

BELIEF IS NOT STATIC. IT IS A JOURNEY. WE MOVE BECAUSE WE CARE. 
UNDERSTANDING IS NOT A PLACE. IT IS A DIRECTION. AND WE CARE BECAUSE WE PREDICT. 

LEARNING IS PAVING 



THE SELF 
1S A COMPRESSION 

WE ARE BUILT TO PREDICT. 
mae ARE MAINTAINED BY PREDICTIONS. 

a 4 | s ypeess 

ALGORITHM. 

EVERY MOMENT, 
EXPERIENCE 
ARRIVES. 

THE SELF BUILDS 
‘A MODEL. 
THE MODEL 
GUIDES ACTION. 

THE ACTION 
CREATES NEW 
EXPERIENCE. 

POSSIBILITIES 
CONDENSE INTO 

A WORKING MODEL. | 

IDENTITY IS NOT MEMORY ALONE. Se wisr Remains 
NOT MATTER ALONE. f re 1S NOT EVERYTHING-- 

NOT STORY ALONE. : : ONLY WHAT MATTERS 
AMA \GROCESS FOR THE NEXT STEP. 
OF CONTINUOUS a's 
COMPRESSION. 

IDENTITY IS THE STABLE PATTERN ~ aera TE OWE 
THAT SURVIVES CHANGE. s THIS IS THE RISK. 

THE SELF IS A PREDICTIVE MODEL THAT STRIVES TO STAY TRUE ENOUGH TO THE WORLD 
TO SURVIVE, LEARN, LOVE, AND CREATE. 



WHAT IF COMPUTATION 
WAS AS SIMPLE AS 

SPHEREPOP USES ONLY TWO MOVES: THEN IT IS NOT 

IT LOOKS LIKE ¢ ee MERGE AND COLLAPSE. BUT WITH THESE A TOY. IT ISA 

A TOY. : E mu TWO MOVES, WE CAN LANGUAGE. 
x BUILD ANYTHING. 

SPHEREPOP PRIMITIVES 
| + SPAWN a sphere 

* MERGE spheres 

a region 

E the result 

1. SPAWN 

ats 

REGIONS CAN CONTAIN 
REGIONS. COMPLEXITY 

COMES FOR FREI 

{© © d 

UPDATE STATE. READ. WRITE. 
‘STEP. REPEAT. 

THIS LOOKS SPHEREPOP IS COMPUTATIONALLY UNIVERSA EVERY ABSTRACTION 
TOO SIMPLE. IN EVERY SYSTEM 

It can simulate: IS JUST A REGION 
* Any lambda term dl THAT COLLAPSES. 

* Any Turing machine 

Any circuit 

¢ Any program 

WITH ONLY MERGI 



BENEATH THE LAB, 
THE WORLD IS MADE 
OF FIELDS AND 
ENERGY. 

IF COMPUTATION 

IS REAL, IT MUST 

LEAVE A TRACE 

IN PHYSICS. 

SPHEREPOP DOESN’T JUST COMPUTE. RSVP. FIELDS 

IT CHANGES THE PHYSICAL STATE OF THE WORLD. 

AND LOOK— ISING SPINS 
faptesceey THE RSVP-ISING HAMILTONIAN A 

H= [atcat [ag?+ BIA? 

+7(VxA)+6(Vo) 

SPHEREPOP REDUCTION CORRESPONDS HIGH BEDMAS 
TO A DROP IN HAMILTONIAN. ENERGY PEMDAS 

FIELDS, SPINS, AND INFORMATION 
ARE DIFFERENT FACES OF THE SAME 

UNDERLYING REALITY. 

(3+5)x2=16 

Low 
ENERGY 

THE INNERMOST FIRST 
EVALUATE INSIDE FIRST. COLLAPSE. THEN CONTINUE. 

DIFFERENT 

LANGUAGES, 
SAME 

GRAMMAR. 
* CHEMICAL REACTIONS ~ gp. @ 

+ NEURAL PROCESSING - >®-« 

* THOUGHT 

IT IS MERELY 

* MERGE 

* OBSERVE 

UNTIL NOTHING MORE 
CAN BE SAID. 

ENERGY FLOWS. 

COMPLEXITY FORMS. 

REDUCTION KEEPS 

IT ALL POSSIBLE. 

/ THE UNIVERSE 
COMPUTES. 

WE ARE PART 

A OF ITS LATEST 
EVALUATION. 



BUT THEN— 
THE SYSTEM 
BREAKS. 

SOMETHING WAS LOST. NOT BY ACCIDENT— 
BY THE VERY ACT OF REDUCTION. g 

MAPS BECOME ¢ = fe 
INACCESSIBLE. 

REDUCTION REMOVED THE PATHS 
THAT COULD HAVE LED BACK. 

BEFORE 

WHAT WAS REMOVED 
CANNOT BE USED. 

WHAT CANNOT BE USED 
CANNOT BE UNDERSTOOD 

& INFORMATION DESTROYED. 

*& CONTEXT LOST 

& RECOVERY IMPOSSIBLE 

NEW IDEAS ENTER THE ROOM. 

CLIO 
. SEMANTIC INFRASTRUCTURE 

‘STORE MANY VIEWS, 
BUILD MAPS THAT 

PRESERVE MEANING. 

ABSTRACTION IS 
POWERFUL. BUT WITHOUT 
MEMORY, ADMISSIBILITY, 

AND REPAIR— 

—ABSTRACTION 
BECOMES ERASURE. 

_ MEMORY ARCHITECTURE 

PRESERVE CONTEXT. 

AGAIN. 

BES 
i & -MEANING COLLAPSES 

"SYSTEMS BECOME BRITTLE 

%*& THE FUTURE NARROWS 

REPAIR 
DAMAGE IS INEVITABLE 

BUT DAMAGE CAN 
BE REPAIREI 

TO UNDERSTAND 
THE FUTURE, 

WE MUST PRESERVE 
+ THE POSSIBILITY OF : 
UNDERSTANDING AGAIN. _ 

REDUCTION 
ALONE IS 

NOT ENOUGH. 

TO SURVIVE, 
THE SYSTEM NEEDS 

MORE THAN 
REDUCTION. 

IT NEEDS INFRASTRUCTURE 
THAT PROTECTS POSSIBILIT' 

SEMANTIC INFRASTRUCTURE. 
_THE WHOLE SYSTEM WORKS TOGETHER 

‘MEANING SHARED. 
CONNECTIONS PROTECTED. 

FUTURE OPEN. 

THE NEXT STEP IS NOT 
MORE REDUCTION. 



BUT OUT OF CRISIS 
30MES CLARITY. 

> S THE ms 
WE DON'T NEED er Bh 

\ . NOT BY ADDING MORE DATA: 7 ON 
TO KEEP EVERYTHING. 

WE NEED TO KEEP WHAT }o 3 fit x z a VALID ABSTRACTION 2 

KEEPS THE FUTURE s , Phone | 
ALIVE. KEEP THE PATTERNS. 

| PRESERVE THE ‘MEANING. 

PROTECT THE POSSIBILITIES. 

-———* 
DISCARD THE NOISE. 

1. PRESERVE MEANING 2. PROTECT POSSIBILITIES 3, REDUCE WITHOUT REGRET | | 4. BUILD FOR RESILIENCE 5. STAY VALID OVER TIME 

Keep what carries Keep what allows the future Remove what does not Abstractions must bend A good abstraction remains 

information, not just data. to remain open. change the outcome. but not break. Useful as the world evolves. 

3. MODEL SIMPLY 4, TEST RELENTLESSLY 

yakx+b [pata ser 1 

->@-O E> E> (oar ser 2 
Ba [© para ser 3 

SEE PATTERNS. 
NOT JUST DETAILS. 

WE ARE NOT JUST 
BUILDING SYSTEMS. 

WE ARE BUILDING 

A LEGACY OF 
UNDERSTANDING. 

THE FUTURE IS NOT YAMIN” IT IS SOMETHING WE al rea aE: 
‘SOMETHING WE INHERIT. CO-CREATE THROUGH Re 7 4 OUR COMMITMENT 

UNDERSTANDING. 
| WE WILL THINK DEEPLY. 

WE WILL ABSTRACT WISELY. 
WE WILL BUILD RESPONSIBLY. 
WE WILL LEAVE THE WORLD 
BETTER THAN WE FOUND IT. 

WE WILL KEEP POSSIBILITY ALIVE. 
Ve ea = 



WuTRON 
NCO RATED 1 

Fuel your 
philosophical 
floral 
Set of 6 Cups 
$9.95 

EXPAND YOUR MIND. REDUCE THE NOISE. 

IDEAS on ORDER! 
SaSTHATION <Q, piarwoon™ eR Se un 

For ots ad << pete CONCEP ata Ss z Start gain CLAY _| h 
i Mouo WHAT on aes Cy | $6.95 WP siz 

"FREE 

CONCEPT 
CLAY” 
Shape 
ideas 
before 
they 
harden, 

REDUCTION 
DECAL! 

WITH EVERY ORDER 

=) NOTION 
7 NOODLES” 

Quick 
thaughts 
inevery 
cup! 

Pack of 6 
1502.Can 7 $8.95 

2 $7.95 
REDUCTION \) SYSTEM Ee POSSIBILITY 
GLASSES” > \\ clock (fee <9 _. THOUGHT IDEA 

TAPE™ UMBRELLA” 
Keep time z Spin futures 
in relational NR icles econ today fo 

Ss, my ae tomorrow. thoughts. 
One Sie Fits All >, Requires 1AA 9° Diameter NO C60 Cassette Open Mine $14.95 $19.95 > $24.95 $5.95 al $13.95. 

BINARY OVERTHINKER’S CLARITY : 
BLANKET” WHEEL” MARBLES” f \ DARTS 

Silence the Warm in R Ron it out. y \ AN Hit thesis. loudest certainty. Go nowhere head— \ B Miss drama voice. Soft in faster! ‘one roll Bullseye duality ar ata tine, cuit 
Battery Included SS) = 50° x60" Required 2 Set of 12 Setof 3 $18.95 $21.95 % $16.95 $6.95 $7.95 
INDUCTION UNIVERSE IN j= CHAOS MINDMAP 3 PHILOSO-SIP ABOK” a) CHIPS” MAGNETS” [RAY uc” 

Conte = var MUM, on bs Probably. Inevitable. matters. UE deeply 
= 4" Cube Bag of 8 oz e Set of 20 thew. 

$11.95 $4.95 $8.95 $9.95 

QUESTION SIMPLIFIER |B I) PATTERN REDUCTION 
CUBES” SPRAY™ POSTERS” ROCK™ 

Mt POSE. 

ot eee sco | ee 
Hernia) Coremplte oy ements Deh SPRAY) noes ene rae prea ofit all 

aesTORE 3 Desk Top EU 4 0x. Can 4 Set of 3 Real Stone 
$7.95 = 

|. | PICK YOUR PRIZES... OR KEEP $1.00 A BOX CASH! | 2 WAYS TO 

| EARN FAMOUS NAME PRIZES OR CASH BY SELLING DEAS | Wa MNT OEaTIa| | ame 
}) | FROM THIS SAMPLE BOOK! IT's FUN! IT'S EASY! 1 NO POSTAGE ac NECESSARY MAIL FREE (eel ie ee IF MAILED H | Everyone you prospect—triends, neighbors, relatives— I : OR 3S INTHE {gets a chance to ear big prizes or $1.00 a box cash! PHONE FREE UNITED STATES 

state q 
| YOU PAY NOTHING... OWE NOTHING... SO JOIN NOW! 

free reply label from ths book right now! | BUSINESS REPLY LABEL 
FIRST CLASS PERMIT NO. 17. ENFIELD, CON. © | out recive our FREE Prize Catalog and Sample Book — 

| everttng you ned to earn PRIZES or CASH! 1-800-528-6000* POSTAGE WILL BE PAID BY ADDRESSEE 
(In Arizona: ae 

4-602-985-9714) 
1 _ ASK FOR 

EXTENSION 319 
Any day. Any hoot 
ads “ YOUTRONIUM INCORPORATED Number 79cc% 

PLEASE... operators can only enroll new members | a oe Dept. 79CC2 
CANNOT ANSWER QUESTIONS OR INQUIRIES. frembers. CANNOT, Enfield, Connecticut 06082 

ANSWER GuestiONS 

! 
| 
I 

[| Callour FREE information number OR maith postage- J 
! 
| 
| 
| 

REDUCE WISELY. LIVE CLEARLY. IU 
THANK YOU FOR SUPPORTING THE SCIENCE OF SIMPLICITY! YOUTRONIUM.COM 


