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The game of life

= Conway 1970, an extremely simple model of bacterial growth

= To study the asymptotic behavior of the game of life --- death, periodic
repetition, unbounded growing
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Yet another game of life

= To study the asymptotic behavior of my life --- death, periodic repetition,
unbounded growing

mpEm B> Sewmmesm— g 3

Skill and chance for all

e Game of Life ===




My life plan
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Growing = almost periodic = shrinking > death PR
Growing > still growing - death ot



My life plan

There are some nice books for preparing
for the day of these two cases.
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Here is the problem.
Particularly dementia
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Dementia
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Alzheimer's disease Vascular dementia Dementia of Lewy bodies
. Cognitive, motor, behavioral, Visual hallucinations,
Memory disorder and o .
S . and for a significant proportion and REM sleep
disorientation, ... ! . :
of patients, ... behavior disorder, ...
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Memory loss is not always noticeable in the early stages of VD/DLB. \iped



Behavioral and Psychological Symptoms of Dementia
(BPSD)

cognitive level
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Did Immanuel Kant have dementia with Lewy bodies and REM behavior disorder?
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History of medicine

Immanuel Kant, one of the most brilliant minds of the XVIII century and of western philosophy, suffered
from dementia in his late years. Based on the analysis of testimonies of his close friends, in this report we
describe his neurological disorder which, after 8 years of evolution, led to his death. His cognitive decline
was strongly associated with a parasomnia compatible with a severe rapid eye movement (REM) behav-
ior disorder (RBD) and dementia with Lewy bodies.

© 2010 Elsevier B.V. All rights reserved.




Antidementia agents

» Acetylcholinesterase inhibitor T (Donepezil, Galantamine, Rivastigmine)

= Inhibits the acetylcholinesterase enzyme from breaking down acetylcholine caused
by the lacking of neurons and gain the activity of parasympathetic nervous
system.

= NMDA receptor antagonist ¢ (Memantine)

= Inhibits excessive glutamatergic nervous excitement, reduce synaptic noise and
neuronal excitotoxicity.

= Psychoactive drugs (Resperidone, levomepromazine, tiapride hydrochloride)
= Anti-amyloid 8 Antibody Drugs (Lecanemab, Donanemab)

= drugs that directly target amyloid 8 protein, the causative substance of
Alzheimer’s disease, with completely different mechanisms of action from
conventional drugs that alleviate symptoms



Are drugs for Alzheimer’s disease actually effective?

» Currently, dementia drugs can only offer symptomatic treatment or slow down
progression for several months or years at most.

X Exceptional case report: Early use of lecanemab/donanemab



This future may be unavoidable, but...

= | want to expand my self-reliance as much as possible.
= Rather, | want to keep doing what | love until the end.
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What do | want to keep doing?

= Continue exploring natural computation
Playing with the Game of Life, ...



Dementia: living in a world like that of Memento?




Anterograde amnesia (by herpes simplex encephalitis)

Real case: she can only hold onto memories briefly.
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Early-onset dementia
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Memory disorder

= Memory

= Semantic memory, episodic memory (commonly affected by dementia)
= Procedural memory (e.g. riding a bicycle)
= Memory Processing
= Memorization
= Retention
= Recall (You need to recall a thing at a proper time and a place.)
= Recollection (self-associative, commonly lost with aging)

= Familiarity (not self-associative but enables recognition)



Dementia and losing abilities

Early-onset
dementia
(advanced)

Senile dementia Senile dementia Senile dementia
(early stage) (advanced) (last stage)

Anterograde
amnesia

Memorization X

Retention

Recollection

Familiarity

Motivation

Physical

O :better
A : getting worse

X worst

= Losing the ability of “recollection - Losing the “driving force” of thinking
Losing the motivation to think is not a cause but a result.



Losing the ability of “recollection.” and the “driving force”
of thinking

= An early-stage dementia patient tries to memorize things, but loses them or
forgets about them
= An advanced dementia patient loses the motivation to memorize things

= Even Kant used personal note-taking systems. Why are we still relying only on
the same technology?

/ KEEA KBEA ZELDHTTH?



About risk-taking issue and the change of social awareness

= How to stop writing unwanted things to an SNS?

o
Wixkeepia | J0hn von Neumann ®

he Frec Encyclopedia From Wikipedia, the free encyclopedia

Main page The native form of this personal name is Neumann Janos Lajos. This article uses Western name order when mentioning

It is just as the good
intention of parents not to

Current events
Random article
Donate to Wikipedia

pronounced [nojmon jnof Iojof]; December 28, 1903 — February 8, 1957) was a
Hungarian-American mathematician, physicist, computer scientist, and polymath

Wikipedia store Von Neumann was generally regarded as the foremost mathematician of his
timel?) and said to be "the last representative of the great mathematicians"(* a - -

Interaction genius who was comfortable integrating both pure and applied sciences. I et th eir c h 1 I d ren h o) I d

::me D He made major contributions to a number of fields, including mathematics

= (foundations of functional analysis, ergodic theory, representation I't h - . t | th

| e o o ooty i smartphones, is it also the

Contact page (quantum mechanics, hydrodynamics, and quantum statistical mechanics),

. economics (game theory), computing (Von Neumann architecture, linear Ca re r'S good |nte nt|0 n to
programming, self-replicating machines, stochastic computing), and stafistics.

Whatlinks here

Related changes He was a pioneer of the application of operator theory to quantum mechanics in - -

Upload file the development of functional analysis, and a key figure in the development of ke e p d e m e n tl a p a tl e n ts

Special pages game theory and the concepts of cellular automata, the niversal constructor and John von Neumann in the 19405

(A= the digital computer. Born Neumann Janos Lajos

DEIRTN | mvot o 507 b 1 ot o0 e away from the Internet?

Budapest, Austria-Hungary

Gite this page. applied mathematics, 20 in physics, and the remainder on special mathematioal | 0. A Apm———-t
- subjects or non-mathematical ones. ! His last work, an unfinished manuscript Washington, D.C., US.
rintex ‘ "
2ol written while in hospital, was later published in book form as The Computer and | nationality  Hungarian
Create a book
Download as PDF the brain. Citizenship  Hungery
Printable version His analysis of of self-repl preceded of the United States

Von Neumann was on his deathbed when he entertained his brother by reciting by heart and word-for-word the first few lines of
each page of Goethe's Faust.8] He died at age 53 on February 8, 1957, at the Walter Reed Army Medical Center in
Washington, D.C., under military security lest he reveal military secrets while heavily medicated. He was buried at Princeton

Cemetery in Princeton, Mercer County, New Jersey.[217]



Losing the ability of “recollection.” and the “driving force”
of thinking

= | cannot but completely rely on other’s recommendation.
| have to be satisfied with collective knowledge.

recommendation (a new story is made by the system)
What is your favorites?
1: Sports
Vv 2:Travel
3: Driving
Submit
the actual timeline

of my photo album

= Do | have to stop thinking? Is everything decided by others?



No, | want to stay geeky!

= | don’'t want to obey big data analysis results!



There are many proposals of supporting devices for
dementia

= Most devices are task-specific assistants
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Therapeutic robot

PAR 4

PHOTO GALLERY TRAINING VIDEOS RESEARCHPAPERS PRESSRELEASES  MAINTENANCE

PARO Therapeutic Robot

PARO is an advanced interactive robot developed by AIST, a leading Japanese industrial automation pioneer. It
allows the documented benefits of animal therapy to be administered to patients in environments such s hospitals
and extended care facilities where live animals present treatment or logistical diffculties.

2 PARO has boen found to roduco patient siress and their caregivers
« PARO stimulates interaction between patients and careg

+ PARO has boon shown to have a Péyhologica ofiect on paierts,improving tier rlaxation and motvaton
« PARO improves the socialiazation of patients with each other and with caregivers

« World's Most Therapeutic Robot certified by Guinness World Records

PARO is the 8th generation of a design that has been in use in Japan and throughout Europe since 2003.

PARO has five kinds of sensors: tactie, light, audition, temperature, and posture sensors, with which it can perceive
people and its environment. With the light sensor, PARO can recognize light and dark. He feels being stroked and
beaten by tactile sensor, or being held by the posture sensor. PARO can also recognize the direction of voice and
words such as its name, greetings, and praise with its audio sensor.

PARO can leam to behave in a way that the user prefers, and to respond 1o its new name. For example, if you stroke
it every time you touch it, PARO will remember your previous action and try to repeat that action o be stroked. If you
hitit, PARO remembers s previous action and tries not to do that action.

By interaction with people, PARO responds as if it is alive, moving its head and legs, making sounds, and showing
your preferred behavior. PARO also imitates the voice of a real baby harp seal.

PARO-Certification Classes Available

by Prof. Sandra Petersen, DNP, APRN, FNP/GNP-BC, PMHNP-BE, FAANP

ion Cl
University of Texas at Tyler
by Randy Griffin RN MS HNC

by Corey Tague, Licer

d Robot Therapist

PARO In The Scientific Literature

Changing the Culture for Des Care by Randy Griffin RN MS HNC

An innovative new book prescribing the path to a better way of life for people with Alzheimer's disease and other
forms of dementia. Written by Randy L. Griffin, a recognized expert in the field of dementia care.

PARO Around The World

Germany: Beziehungen pflegen UG

edia Features

tor Kan

US USERS

camh

PARO is widely accepted
by many care workers.

I might be willing to play with
PARO every day in future,
but | am wondering that the
developer of PARO actually
want to play with it in their
old age?

There are many levels and
variations of toys for each age
of children. | believe there
should be many levels and
variations to my ‘toys’ of my old
age.

The key point is how to
control the complexity of
‘toys.’

http:/Avww.parorobots.com
hitps: v jstage.

t.go.jplarticlefjohokanri/6o, (_htmif-charlja




How can | continue my daily tasks after suffering from
dementia?

= How to make me maintain my “notes for myself” just like a bonsai after suffering
from dementia?

= A bonsai is a ‘toy’ for not only enjoying looking at, but also cultivating as it grows.

Wikipedia



A “Hansel und Gretel” Game

They forgot the way to their house.

They forgot the meaning of the ‘breadcrumbs.’

They forgot their house.

They forgot why they needed to return to their house.
They forgot they had forgot their house.

They forgot what is their ‘house.’

They forgot each other.

= Add more situations by yourself! Anything might happen to us...
m [t is difficult to imagine the state of having forgotten.



Bring me ‘that!’

About | Jobs | News & Blogs | Supportus | Contf]

This is a kind of

encoding
Home > News and Blogs > 6 top tips for a dementia-friendly website . hreadcrumb link  Current Vacancies
e problem of

Accessibility and Usability . R
. e _ ety communication.
6 top tips for a dementia-friendly website isabled User Tstars

Claudia.Cahalane | 22 Feb 2017 28 Feb 2019

nd HE Services
v

IT Support At Home v Free Resources v Digital Accessibility v

Disabled Students' Allowances

2 Links and bustons O3 Assessor- “Universal design”

28 Feb 2019
Make sure links and buttons clearly indicate their purpose. le, they should make sense in their own b f |
tight, not just in conjunction with surrounding text. For example, rather than a link or button saying ‘click Workplace (WPA) Assessor - 1a y n Ot e usertul.
here for more information’, it should say ‘click here for more information about speaking to the bank’ or Subcontractor(s)
‘speak to the bank here'. 28 Feb 2019

2 Make essential navigation items obvious

Important parts of a page/ site e, the Home button, the search box and a site map should be very easy

and clear to locate consistently across a website. H
What is “one page”? In most cases | rely on many (quite

3 Don't split one piece of information over more than one page persona | ) a bbreviations' sim p lified
Spliting forms and information across several pages can lead to disorientation. Put the whole form or . . g

text on one page so a visitor can easily scroll up and down to see what they've already filled in / read. conce ptS, an d t h eir associations.

4 Help orientation for people with ia by using breadcrumb links

Use 'breadcrumb’ links (the ones with the > arrows) in an obviously visible place on the page, so it's

clear for someone to be reminded of the route they've taken to get to a page, and to see which section W h a t | S d es | re d ?

they're currently in. le current account> outgoings>today.

S “Hey Siri, bring me ‘that’

Use a consistent font to minimise distractions and confusion, along with plain backgrounds and well-
contrasted colours. Relevant photos on the page can be very useful for comprehension, allowing a user

to understand content without disorientation. r % ?:Il' CH il 7‘| 7 |' I=| 9“

-1,

|)I

6 Words and text

How to choose a proper encoding for each patient?

Use short sentences and avoid abbreviations and jargon.
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Knowledge Home
Out[313]=

This word by Toffoli 2002, 2004

= Memory disorder and
disorientation might be the same.

= Moving to another house results in a worsening of
symptoms of dementia. One loses one's orientation.
B = | do not want to move from my 'knowledge home!'

d = How to make my 'knowledge home' and make me
avoid kicking out of it after my 'singular point?"

= How to make me notice the fact that | tried
preparing it for me after my singular point?

Then what is the knowledge home?



My knowledge home should include my thinking process.

= This relates to biometrics.

= A thinking process creates a work trajectory (a projection).

= My thinking process may be a serialization of things stored in my brain.
= [t will be estimated by capturing my work process.

= How to capture my work process?



An experimental mailing list

Let’s start from our very old experiment.

= Qur 1st motivation: how to discuss something via email without the discussion
diverging?

= We had to submit our work to a workshop.
= We found it difficult to discuss this by email.



We hated traditional BBSs, file systems, and hierarchical
directories

» Off-topic posts are usually criticized, but tracking discussions across different
topics must be important.
= File: If the goal of a discussion is not fixed, it is difficult to compile into a file.

» A discussion structure may not follow a thread or tree format but rather a web
(graph) structure.



Our mailing list protocols for collaboration

A file of an Outline processor

File Edit Search Topic Font Size Style Windows ~7

> Introduction
4. Welcome to Actal If you need a place to gather and organize your
oughts, your nformatio, your tme, your pojects - ACt  or

topic title editable
l/ paragraph (but each file is for a story
and needs another

topic title L
apm revision control system)

\J/ paragr

vDrgin 28 fouc Notes: Thought and (des

1. b Object Oriented Note

2. b Creste ToDo Lists, m«m ndss, classroom notes, et

C.b Fatlew the text i the remsinder of this autlise to see fust haw easy It /3|
10 vork vith Acts.

v~ Family Tree
 tamily motaphor Lo deserie it autne tir

1. b A Daughter topic
©.b An Aunt topic lgnl lmnol nce (hlnw;ﬂ xtended to the

left)

= Expand o Collape  Topie topic title
topic title paragraph
o o paragraph
a mail a mail a mail )
time
|2 topic title — | topic title —1
topic title o paragraph \ paragraph
paragraph topic title Atopic title
""" |topic title paragraph BREAREARRN [ -\ rite once
paragraph /\.Dtopic . (but inhergntly stores
‘_/ revisions)
S paragraph
cf. backup software




How to write emails for our mailing list?

Three rules: o . © topic A
x Each topic title has an id. paragraph
x A paragraph has at most © topic A
three topic titles. o
paragraph
+ Quoting a sentencein a OftopicA A
O topicB R > ¢
paragraph must be i
f d b . . | * topic C ZB
specified by using a specia paragraphl A<y ¢

qguote marker.

Three topic titles are enough to represent
“multiple inheritance” and the splitting of a
topic. Two are not enough.



Our mailing list and a mail example

From Feb. 1992 to Jun. 2005 (over 13 years)

6504 mails

4115 topic titles, 19880 quote/quoted links, 1566 external links, 4934+15385
topic-to-topic relation links.

FIVX =S UMD A — VO]

From oops-adm@satsuki.ics.es.osaka-u.ac.jp Sat Sep
Message-Id: <199609061403.XAA02365@satsuki.ics.es.i

From: imai@ke.sys.hiroshima-u.ac.jp (Katsunobu IMA OOPS: 3657 oops: 3739

Reply-To: P! i.ics.es. ki .ac.jp

To: oops@satsuki.ics.es.osaka-u.ac.jp [prev)/(index)/[next]----[qm] [prev]/(index]/(next]-----[qm]
Subject: reino are neta

Date: Fri, 6 Sep 96 23:03:33 +0900 Date: Fri, 6 Sep 96 23:03:33 +0900 Date: Mon, 30 Sep 96 12:34:53 +0900

Errors-To: oops-adm@satsuki.ics.es.osaka-u.ac.jp
X-Ml-Posted: Fri, 6 Sep 1996 23:03:04 +0900

Subject: uchidome

Subject: reino are neta From: imai@ke sys.hiroshima-u.ac.jp (Katsunobu IMAI)

X-Ml-Name: OOPS Mailing List From: imai@kesys ima-u.ac.jp (Katsunobu IMAI)
X-Ml-Counter: 3657 .~ o O 4 - HEFT ¥ ¥R Alki 1358] (prev/next)
16 omote (CHBE S I 075 L S 1359) Grevdnes)
ZNb omote KBZS. . ;
O Z:fk + HFT 2 ¥ K™ A [ki 1358] (previnext) AltaVista[ki 1365] (prev/next)

S— L KBRS (ki 1359 = =
O k- EBTHYURIIA KL 1358 o Rr T Al = et HoTaMaLelki 3831 CEH L2 b OIS, £5LET D
o N—F v ERE (ki 1359 AltaVistalki 1363] (prev/next) BOBAEI S &> E REUFELLEbO%
* Altavista[ki 1365]

LR By o RO A

<a href="http://kelp. ki hiroshi in/ S511[H] 4 fh - 480 I, BEREOE EHoTL DR, RER
T ot reioye MiToshina-u-ac-JD/EPO. gk, DRI b LAAIMIBAR DL EAB LA EDTLED DTEOANLE I DL,
Fofe<, DT b ERAUKBAIE ST E HlEL D 72D (R) THB, K2 ‘/:vbiﬁziﬁfib)éi;m», 50
#®BLEDED (B HoTaMale[ki 1383] %5 Z DR D2 5 2 DA,
[3739]
ZZ—BECSWRATW DR, 2RSEH ZZHEE S WA TR DRED, 2RSED
BHEBV, FICEBVONRVDE ST, Bk, b BuOTELDRE Sk, WEBBVAE, MPOEEDFER EIZHT2133D
BLL, Bokb,
EHMC, BAR Altavista[ki 1365]H7cNE e if!ﬁﬂ:feu ;;Arm R o
N 8= > e DD,
web BRY —/IORFRERIAS S DIMITEA &b, HAIE AlaVistalki 136557 Bk, b BUOBEBORE D7
NT, Bao LEABHOILES EWSHET Web B — SOBFRERICN 5 2 O/MILZ A - TS ARSI R

BBIDIED, BSMHYDENDICRAILLF i Unquote 27

AR TR I RTCL Z oL, 0T, bro LEMAELOICL L) L) AT

BHBDFEH, bIMOYDIECDICRAICSF DHEEMIZTOT T L BE L XEEZLEEDT



4934+15385 topic-to-topic relation links

Ex: Topics in the neighborhood of the topic

‘Toffoli’
BCMEES
MIT Al lab.
Toffoli MIT Al lab.
Knowledge Home ————
— BHE
iChat ——— Knowledge Home

Unconvensional Models N 7_— X a —_—

of Computation

Employed topics in the context of ‘Toffoli’

B 2% S, packing, reversible cellular automata, N




Yes, | already have my knowledge home!

= Thinking seems to be a serialization of a knowledge subgraph.
= Dementia first attacks the serialization ability.

= Recording any clue for finding paths, creating new connections, and displaying
them is most important for the system.

= Wandering (#kf) is a good effort to cope with dementia.

= The system should promote wandering in the graph, because each wandering path
is the projection of a serialized thinking process anyway.

= The system should detect wandering patterns and regulate the graph’s structure
to preserve one’s knowledge home.

This approach might enable thinking without serialization...



Topic relations & quote reference graph

m Discussions form clusters

R — — — —
T -
B | =
:%\ |

d —i
____J L ) ) N . ___/
+—) > < > D> <>
session
4> > > —>
cluster

.




Data privacy is also important
The case of our mailing list:

Each list is for a certain privacy level.

Privacy level

pmote ( pubI|c
reply

\%ﬂ:ﬂ-

ura (private)

y
nigh




Data privacy is also important

omote (public)




Associative level

= How much you remember from past emails.

m Associative level varies

associative level
A

session
<+—> < > D e <+—)

cluster




The desired behavior of the system

» Find the node that best matches current thoughts

m Estimate the associative level of each node

associative level Give a ranking

A e \
—\*,\\\*\zv_g?,_w*’ 7

—> —
session
D < > —p >
cluster Shows the ranking result in a proper way
Urge to move to or to create the next node
time Update the parameters >

Just like moving (actively/semi-actively/passively) through the ‘topic item field.’



Content presentation based on associative level

= High associative level nodes: present concisely

= Low associative level nodes: present in detail

associative level

A “Bring me ‘that’!”

session

cluster Shows the ranking result in a proper way

Urge to move to or to create the next node
time Update the parameters >




Example: quote/quoted relations
= From Jan 2000 to Dec 2000

In[314]:=
graph2 = Get ["oops-ml-graphRAG-2000.wl1"];

in[-1:= GraphPlot [graph2, VertexLabels - None]

Out[e]=




LLM Advances Enable Flexible Data Retrieval

» Retrieval-Augmented Generation (RAG): Seamless retrieval of personal data
» GraphRAG (Graph-based Retrieval-Augmented Generation)
= + appropriate graph structures

= Different knowledge sources: mailing lists, SNS, email data
You can utilize your SNS/email avchive datal



A GraphRAG implementation

in[-1:= graphRAG[graph2, "the Y2K problem, list them in detail with
their corresponding node numbers. Return results in English.", 4, 5]

Out[«]=
The Y2K problem, also known as the year 2000 problem, arises from the practices of

computer systems using two digits to represent the year, potentially leading
to errors when the year rolled over from 1999 to 2000. Below are detailed
aspects of the Y2K problem along with their corresponding node numbers:

1. »*MCL*x: Node 22
- Mentioned the Y2K problem and its necessity
for patches in software, like converting "100" to "2000."

2. «x2000FE M (Y2K Problem) ««+: Node 11, 20, 34, 37, 44
- These entries specifically refer to the Y2K problem.

3. *xxoops mailing listx+: Node 12, 21, 35, 38, 45
- The mailing list contained discussions and concerns related to the Y2K problem.

4. «xPerl«x: Node 13, 36, 39, 46
- Perl scripts were highlighted as
particularly vulnerable to issues related to the Y2K problem.



Estimating the associative level

= Measuring the time needed to understand a forgotten episode
» Direct system inquiry: “Just ask me directly!”

= Biometric signals aid estimation (soliloquy, body motions, heart rate, eye
tracking, etc.)



Cognitive level
Another important parameter
How to prevent posting unwanted content to SNS?
= High cognitive level enables better concentration control across multiple targets
» User-generated content reflects cognitive level

= | Maximum cluster length & { Cognitive level = Harmful combination!



Cognitive level

= For operations lowering privacy levels, the system executes, stops, or
camouflages based on cognitive level.

The system should focus on the activity of the red arrow.

[jomote

Privacy level

ura

high ¥

How to camouflage the forwarding?
cf. Honey pot



Each generation has its iconic device

Memories converge around age 20

20 years old

= e L] shrinking.

My memory will be

introduced time in one’s life



Privacy issue
» Google failed to introduce Google Glass, but Amazon has so far successfully
introduced a number of ‘privacy violating’ services.

= | want to enter into a contract with an IT company that will be the ‘driving force’
of my thinking.

= This will cause a serious privacy problem.

» But | would face an even more serious problem with healthcare workers if | don’t
seek help from IT companies beforehand.



The future after consigning my ‘soul’... paradise or
nightmare?
= Does implementing a periodic background process (within my finite network)
help reduce my fear of the future?

» Context switching via periodic background processes might be a gateway to my
new time-sharing ‘Nondeterministic’ Life...





