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nothing is wrong → nothing goes wrong → nothing MIS-applies rules → to do nothing → for nothing  

MIS rule of nothing by confusion about nothing   via   oversimplifying overcomplicating overreach 
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A2
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A7

A1

A4

A5

A9

A10

A12

A0 
↩︎

A11

Scientific Method:
Love your enemies as your friends by testing everything in search for the naked truth or
the grain of truth, even if banished to unlikely places or beaten up by misleading models;

speak truth 
in gentle kind 

reasonableness,
keep following the truth

Useful Observing
informs models of reality

tests core predictions
rejects model errors

via bioreasoning: dry-labs, wet-labs
use data stores, lab benches, …

Useful Modeling
explores reality via questions 
invites rejection to improve
helps uncover data errors

via coding in dry-labs: use
in Silico, in Carbo computing

Analytic causality
Well-defined math can 
serve as a plumbline 
for testing simulations.

Analogy
Bones for stability
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In principle:
claims of validation, 
verification, or truth 

are impossible, 
because we live
in an open world. 
Hence, beware if 
criticism seems 

unwelcome!

Biodata science goal: integrate all these diverse results efficiently

Cell-free experiments
Well-calibrated measures 
describe all uncertainties, 
but relevance is unclear.

Input analogy: 
Bread as solid food

Mechanistic white-box
Well-reasoned simulation 
integrates and explains 
well all relevant results. 

Analogy
Muscles for moving

Laboratory environment
Well-controlled trials for 
precise comparisons with 
clear null-hypotheses.

Input analogy: 
Water as liquid food 

Summary black-box
Well-chosen measures 
describe outcomes of 
complex processes to 
simplify fair comparisons. 
Analogy
Rest for wiring the body

Most interesting biology
Well-documented natural, 
undisturbed observations 
exclude many methods; 
null-hypotheses are hard.
Input analogy: 
Air as least tangible fuel

Fruitful questions, ideas

Well-trained intuition can
anticipate if results of a 
model are worth exploring
We all build such intuitive 
models. They train this 
supercomputer we all 
carry between our ears!

Reported observations

Well-trusted sources save 
a lot of testing time if they 
are indeed reliable, but if 
not, disasters can ensue! 
Testing slows us, trusting 
risks us; so, it's personal.
Delegating risks still more!

uses gentle kind
reasonableness
in negotiations

to
expand

humane thinking
capability

   
to

connect dots,
test ideas,

support
life
!

HUman
MAchine

Negotiation
Epieikeia =

A Info-Jungle flows
in any direction
Lack of site types, 
chaotic reasoning, 
and wild formatting
makes fact-checking 
slow, costly, & error-
prone – like searching
a swampy labyrinth.PoT

PoR

PoC

PoT
PoR

PoC
PoE PoUPlaces 

of …
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Evidence
Chronicling

Reasoning
Translation

Using

B ReRaft types can
organize info-flow
Imagine … websites 
declare the type of  
info-place they want  
to be, link to sources,
and assist users who 
test their conclusions. 
How much info-noise 
would simply vanish?

C Alternative logic
is easily included
No need for universal 
agreement if another 
logic can be justified: 
new PoRs can argue 
new views; yet quality  
is to be tested with a
system that rewards: 
add quality, cut bugs! 

D Distributed work 
can be batched 
Imagine … cut global 
data quality costs for 
testing and reasoning 
by efficiently batching 
declared types that 
are easy to check if 
in doubt. A few sites

competing in transparent ways for quality will cover 
their scope better at less cost than myriad mediocre 
pieces – liberating research time for new questions!

PoRs
model all gaps
in logics, data,
or reasoning

of a topic

Thinkè
çLink

Scaling up ResearchCity's brain-hardware will 
be wooden planks in eyes without also equally 
scaling up design quality of its brain-software 
required to run it well. Only together can both 
evolve to reach Armageddon-grade efficiency.  
To tame datageddon it is essential to gain 
efficiency without loss of reliability whenever 
bioreasoning with complicated sets of biodata.  
(A) SEA of BABL: Todays 'circular' approach to 
information processing tends to grow  echo-
chambers that make efficiency impossible. 
This can be shown in theory and in practice. For example, many 
news outlets redo much work to offer "all you need to know". 
Such a Homo "sapiens" claim knowledge-fakes omniscience and 
makes efficient bioreasoning impossible. To avoid fruits from 
this decision Tree of Knowledge-faking requires (1) an inner 
embrace of uncertainty, (2) transparency, and (3) IT tools to 
support data structures that can reliably communicate all 
biouncertainties. LLoL has been designing ReRafts since ~2015 to 
this end. To call out challenges (1)+(2), LLoL has been defining  
Homo transiens as 1 of 4 new neuro-species to replace BABL's 
knowledge-faking H. sapiens (see elsewhere for details).  

(B) A simple RIVER in ZION. Datageddon can 
only be averted if biodata flows in a transparent 
stream from its origins (PoE) to its use (PoU).  
Introducing any such system against the will of those affected 
is useless, because forcing people to be truly innovative for the 
common good [vs for selfish gain] is as impossible as trying to 
carry dogs to a hunt: most attempts fall apart fast; at "best" they 
fall apart later, at worst they create dictatorships. To avoid this, 
maximal transparency at all Points of Decision is essential and 
must build on open standards for rigorous rules to reproducibly 
reason through all types of biouncertainty (e.g. at PoC, PoR, PoT).  
To succeed, such standards must be combined with a system  
to reward reasoning results that are closer to the truth about 
reality (vs what "ought to be" according to someone; see YIKAW 
B.8.14 and all other ModelQualityGuidelines). Therefore defining, 
explaining, & improving stable extensible humane foundations 
for epistemology is key – or else this work worsens datageddon. 

Thus growing a stable extensible life-friendly 
data-oriented open global IT infrastructure for 
ReRafts is essential. It must build on a shared 
innovation model (like 888 SLIM YIKAW) and 
requires various standards that cannot be built 
by organizations that also try to monetize them. 
StayVS, the Stabilizing Versioning System LLoL is developing for 
Evolvix to support growing long-term stable ReRafts builds on 
888 SLIM and is an extreme example of a standard that cannot 
be developed successfully to serve all while trying to 'sell it' too.  

(C) Known bifurcations in the RIVER of ZION are 
easy to implement as PoRs for diverse logics to 
avoid unwitting dictatorships of best intentions.   
Alternative PoRs must always remain easy to set up to support 
different logics if a FiShFu truly believes it is worth investing 
their life-work into doing so reliably. Such redundancy may be 
be a security requirement. But cultures that force redundancy 
by systematically starving to extinction all FiShFus who do not 
monetize themselves – such BABL cultures doom themselves.  

(D) Dependencies grow quickly in networks of 
ReRafts and require rigorous algorithms to 
ensure that vital updates are never forgotten. 
All such FeedbackFlow POSTs must always reach those best 
qualified to take care of them. Finding algorithm for that is hard.  
They must handle complexity as vast as the biochemistry of life. 
As it so happens, LLoL described such an algorithm in 2014, but 
as if in a cosmic joke about his blindness, he only saw in 2024 
what a treasure he had found 10 years earlier. His 2014 study is 
computational & mathematical (see Ref.1). A review is yet to be 
written on its profound mathematical theology echoes (so far 
River of Life ReRaft-updating, Jubilees, Trinity, and Gen.1.Day.2).
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From the SEA of BABL ... 
Self-Elevating Authority SEA via BABL 
Blindly Assuming Blindly Leveraging 
makes it easy to claim the leadership 
of everyone who is willing to follow 
Blindly Assuming Authorized Leadership 
in anything. Examples include "All you 
need to know today". Who can "know" 
such things except for Homo sapiens, 
well-versed in knowledge-faking? 
The resulting chaotic info-ecology is 
like an ocean with many ports. If so, 
Earth is now in an info-equivalent of 
Noah's flood, albeit without an Ark!

... to the RIVER of ZION! 
Reviewing in Zoning 
Integrating  Investigating 
Versioning      Organizing 
Evolvix  Navigating 
ReRafts     info pipelines. 

Reliably integrating information is 
hard work as bioreasoning through 
any complex set of biodata shows.Ref.2  
Machines can help if supervised well, 
but disaster-cleanup cannot reliably 
be delegated to machines nor to AI. 
The same is true for datageddons by 
definition. Having 40 million wid-e 
researchers clean up datageddon 
may sound much, but FlyClockbase 
work, if scaled, shows this is likely a 
minimum that will not work unless 
supported by many more outside of 
ResearchCity. Those outside focus  
on collecting correct data so they  
can present vital new edge-cases  
to STadia in ResearchCity. The latter 
must leverage IT efficiency of scale to 
write the code for integrating all the 
special cases. Doing so efficiently  
will be impossible without a change 
in the underpinning info-ecology.  
To survive, humanity must move  
from its wild SEA to a transparently 
controlled RIVER that simplifies for  
all how to Zone Investigate Organize 
Navigate complexity at datageddon. 

Mission of Big-Tech Web-IT for ArkTower STadia:  
ReRafts are crucial life-rafts to 
save vital info in datageddons   
to optimize the stable flexible scalability of  
gentle kind reasonable decision-making in  
wide interdisciplinary diversity-encouraging\wid-e 
research by Fiduciaries Sharing Futures\FiShFus 
for humanity in Flying University Networks\FUNs. 

Noah's IT in  
a head stand: 
1600 Arks must turn  
IT on its head to run 

ResearchCity 
to avert Datageddon via 
all Talents in all STadia.

Vision: 
No  
Info 
Left 
Behind!

Useful initial STadia big-tech IT Projects  
1. Free YasPyr App to integrate good will transparently 
Averting Armageddon is the most pressing grand challenge humanity 
faces, ever. Success requires coordinating countless projects, prayers, 
petitions, and pressures. No app for gentle kind reasonable decision-
making exists that can make such efforts transparent globally. LLoL 
envisions a YasPyr App to integrate project-management smarts with 
meditation, prayer-messaging, and feedback infrastructure to elevate 
"Ora et Lab-Ora" to new levels of integration for all humanity globally. 
2. Free Missing7 App for everyone at Armageddon 
Are my loved ones still OK? Who realizes if I become unreachable?  
To answer such questions efficiently at Armageddon, a transparent 
app uses efficiency of scale to track uncertainties of missing people.    
3. Free Email7 App to solve email-datageddon for all 
Email is useful, generic, and too much of a good thing for all who 
drown in email datageddon, in search of that one key email from 1995. 
Email7 uses 888-SLIM methods to evolve an email standard with a 
credible chance to keep email century-stable extensible humane.

Not for monetizing. 
To last in datageddon,  
basic app standards like 
YasPyr are foundational 
for scaling efficiency in a 
Flying University Network 
that must be enabled by 
the 1600 Talent STadia to 
succeed. YasPyr grows on 
many underpinning app 
standards (StayVS, TabFS, 
POST, ReRafts, ... Evolvix)  
that are only viable if a 
globally unified demand 
pays for Evolvix STadia  
required to evolve them.  
Averting Armageddon 
takes the wings of Yah, 
lots of prayer, much 
bioreasoning, and lots  
of grace by Yah & Yas.  
Bioreasoning IT helps to 
love God with the mind!

Revelation envisions φοίνικες\Palms in the hands of the saved Rev.7:9 
in a city of pure gold, as pure as glass, with walls of Jasper Rev.21:18.  
Is that a hint at iPhonikes with a YasPyr app? To dismiss ReRafts  
as 'too technical to be spiritual' would be a Laodicean catastrophe.

Ref.1 Ehlert & Loewe (2014), "Lazy Updating of hubs ...", 
J.Chem.Phys. 141:204109, https://doi.org/10.1063/1.4901114 
Ref.2 On Bioreasoning, see LLoL's 2017 FlyClockbase study 
https://doi.org/10.1101/099192 & updates to be published. Re
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Evolvix can help to democratize 
life-giving modeling decisions by 

simplifying gentle kind reasonable 
modeling accurately with a compiler 

for ZION-compatible forecasts. 
To feed and guard life requires models 
that forecast supply chains reliably by  
simulating vital time series. Problem:  
Complex models governing complex  
logics without compilers like Evolvix  

easily lead to catastrophic complexity:  
as models (='maps for trips') can feel as if  

each needs a 'tailor-made car' for each 'trip'.  
Solution: a human-friendly compiler like Evolvix  

simplifies encoding models and hunting errors. (See  
intro in A3-A5; a model of nuclear roulette is in SD1)

Real Life is unlikely & risky ... ⭆ Models of Life are  
hard to link to Reality ⭆ BioData Science is Crucial

... aided by ResearchCity's⤴1600 STadia Talents to Move all Gloom to Glory!
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Empowering Visions: ZION of Earth\ZoE

Virtualize The 3rd Temple of Yah\Reality:
Takes a bit longer.
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Clear Top Ideas
hidden idiosyncracies

Life as Designer ...
Easier   to Design
Harder to Evolve
The designer accepts some

avoidable complexity, does

not see it as a core problem, 

or is unaware of how it can 

slowly poison a language.

Avoidable complexity
creeps in with each ambiguity,

idiosyncracy, oversimplification,

missing key feature, confusing 

name, extra rule, legacy requirement, 

or other nuisance that expects users 

to remember or do things they

do not need for their research.

Life as User ...
Harder to Learn
New users are hurled into the

Hot Seat when they have to 

struggle with complexity that 

designers could have avoided by

asking users. Facing avoidable 

complexity is usually frustrating

and maybe even overwhelming; 

some users never recover and 

withdraw. Spikes symbolize rules 

that unexpectedly hurt users or 

delete data when ignored.

A design flip aims to avoid 

that learners have to bear the 

brunt of avoidable complexity 

in a language. 
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A. Usual Programming Language Design
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Most changes are
rather difficult,
slow, limited
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Harder to Design
Easier   to Evolve
The designer decides to take on 

the Hot Seat: find and address

all avoidable complexity through 

sufficiently many design revisions

based on in-depth discussions

with usability reviewers, experts,

and new users. The aim is to keep 

the language most user-friendly &

long-term backwards compatible, 
while responsibly adding features.

A designer’s main job is to reduce

long-term language complexity by

strategic choices that combine the

features for experts with the ease craved

by beginners. Designers must rate 

feature stability accurately, document and explain decisions, 

organize review discussions, recruit reviewers, prioritize, etc.

Discuss to Design
Easier     to Learn
Some potential users enjoy 

discussing feature and syntax 

design in advance. These users 

can excel as usability reviewers, 

who catch avoidable complexity 

prior to implementation. Their 

work is pivotal for reducing the 

long-term poison of avoidable 

complexity, which can quickly 

become invisible to a designer 

who often fails to predict where 

new users struggle. To reduce 

this blindspot, users share how 

they may interpret a given syntax.

The designer takes it from there. 

B. Flipped Programming Language Design
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Most changes are
easier, faster, and

reach further

Suggest

HOT  SEAT

HOT  SEAT

v2r0p0       Lion 2018-05-08P

Lasts a lot
 longer.

Flipped language design asks users how they would use a new syntax before implementing it.
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... in the 1600 Talent STadia of the expertly evolved ResearchCity envisioned by the Prophets of Israel !

I call on Yah, Earth's 10 Nuclear Kings, & all people: 
Pause nuclear roulette & help make ResearchCity 
more transparent so I can scale it up in 7-8 stages:

Put  
Earth  
in an 

Escrow!
To evolve  
ZION of Earth  
in ResearchCity 
requires wid-e 
public races to 
revolutionize  
biodata science 
(see µ-intro in A0-A12)  

for building the  
3rd Temple of Yah 
\Allah\Reality 
(B1-B3, 888 SLIM, Torah, ...) 
... using the Work-
Logic Cascades  
of Yah to master 
myriad great 
bioreasoning 
challenges under 
vast biouncertainty 
at Earth's Great Filter.  
To work, all hearts 
and minds must 
find the narrow 
path of working 
together for life. 
ResearchCity funds 
by all for all enable 
this shared rule via 
an 'Iron Rod' for long- 
term self-stabilizing 
versioning, optimized 
for Jubilee reliability.

B1

B2

B3

\Allah \YahLet My People Go To Worship Reality

Examples abound for  
why ResearchCity must  
excel in wid-e research:  
wide interdisciplinary 
diversity-encouraging 
research and education 
alone can get done what 
optimized disciplinary  
departments cannot eg. A9. Predict Evolution of

Cancer Cell Populations

Evo
Sys
Bio

Application
better decision support for

dynamic systems

Molecules in
Cells in Organs in
Organisms in
Development 
Time

Organisms
in Populations
in Ecosystems

in Evolution
Time

Predict
Species

Extinctions
Predict Evolution of

Antibiotic Resistance 

Predict
Circadian

Clocks

     Intra-
Organism

Biology

Trans-
Organism
Biology

Formal Rules for defining, restricting, storing and transforming values allow compilers to
    1 improve reliability of data by backups and tests for rule violations,
    2 reorganize data in defined forms by rewriting, filtering, and transforming,
    3  observe complicated logic conditions in defined cases to follow rules.
Rules for biodata science encode reliable results across many fields drawn from...
     Computer Sciences1  Logics2       Mathematics3  Statistics4 
     Systems Sciences5  Modeling6       Engineering7  Physics8

     Computational Sciences9    Simulation10        Formal Methods11  Chemistry12

     Human-Computer Interaction13  Epistemiology14    Information Science15 Biology16

to help compilers with integrating uncertainty quantification as EvoSysBio requires. 
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Many important results have no formal definition, so compilers depend on us to think before we write rules.
Constructing a compiler for uncertain data is easier when research keeps illustrating biouncertainties every day.

Q: Why all this?   A: To make accurate modeling easier with a stable, extensible, and user-friendly
                                 general-purpose programming language designed by biologists for biologists.
                                 A new language design method was developed to ensure the result stays user-friendly.

To ensure the language 

LLoL's 
wid-e  
Evolvix  
research  
interests  
(~2018) ... 

...  
showed 

him why 
wid-e 

research 
is crucial!

Flip Heaven & HELL to improve designs:

It may be surprising, obvious, or trivial:
as floods of data roll in, the key data for 
a decision keeps getting harder to find. 
Yet, if not locally available in usable form, 
even ideal data cannot improve decisions, 
nor help to increase the accuracy of models!
Thus, Evolvix is developing data structures for 
Places of Decision (PoDs) aiming to exchange 
usable data faster across all scales, from simple
PoDs to the complex global PoD nets required for
the most complicated decision processes on Earth.
Below: Bases of the decision-support workflow in Evolvix
PoDs – made to link PoDs into a DOISI to share insights faster ... ... inshared language
ID Brief :

ExplicitPhase
_Base Name

completes for NextBase
computation of all data for the 
purpose of a phase of decision

enabling to submit
required updates to subsequent 
phases of this & other decisions

Exemplary 
Analogy to 
computers

0 NB :
@ NetworkNull

NamingBase

constructs for KB etc
names for nothings, localthings,
anythings, & context networks

enabling to send
details on how to link by name 
any content known or missing

network 
naming 
services

1 KB :
Knowledge

↓ Uncertainty
Base 

collects for WB
uncertainty quantifications 
of knowledge fragments 
conditional to contexts

enabling to synthesize 
KB fragments related by shared 
contexts and conditions for 
producing big networks in WB

data pile 
or code as 
fragmented 
on hard disk

2 WB :
Wisdom

↓ Condition
Base 

connects for IB
uncertain knowledge fragments 
to integrate networks of data in 
contexts that share conditions

enabling to setup
labels for accelerated search for 
key context conditions,to collect 
faster the best IB for a decision 

final app
or database 
with all links 
integrated

3 IB :
Insight

↓ Context
Base

conditions for PB
to only keep as insights the part 
of WB relevant for IB problems 
and exploring solutions in PB

enabling to simulate 
ways forward (PB) to explore 
models for where to possibly go 
next to address issues at hand

input 
sets context 
that selects 
app output

4 PB :
Possibility

↓ Planning
Base

combines for RB
potential steps forward into 
possible paths, plans, or
projects for problem solving 

enabling to structure 
relevant work into work-break-
downs for potential forward 
paths to evaluate costs/benefits

simulate,
recombine, 
apply 
functions 

5 RB :
Reasoning

↓ Discernment
Base

compares for VB
qualities & costs of tests that 
discern reality underneath diverse 
opportunities & reasoning types

enabling to scrutinize
types of paths forward and their 
supporting logic for enabling 
informed decisions on values

test it all
automatic, 
manually, 
& by users

6 VB :
Valor

↓ Valuing
Base

chooses for AB
responsibly & reasonably values, 
logics, plans & risks engaged to 
support the voice of the weak

enabling to schedule 
in AB serving & training (SB) as 
required for implementing plans  
chosen (in VB) & mitigating risks

designed
languages 
are shaped 
by values

7 AB :
Aims

↓ Timer
Base

coordinates for SB 
all tasks' key impact on mission 
by adjusting speed of aiming to 
balance the targets of all tasks 

enabling to suggest
task sequences suitable for SB 
skill training batches, compiled  
for faster & better service in SB 

do tasks,
operating 
systems,
regular jobs

8 SB :
Serving

↓ Training
Base

changes world,as seen byOB
by serving directly or compiling 
sequences of tasks into skills 
practiced to work as planned   

enabling to solve 
problems of IB by serving or 
training as aimed for in AB to 
reachVB goals & keep balances

compile
blocks of 
code (else 
interpreted)

9 OB :
Outcome

↓ Observing
to 1 Base

chronicles for KB
observable decision outcomes 
to improve long-term decision 
quality, training, and serving

enabling to summarize 
lessons learned for sending to 
KB and other DOISI Bases, 
with annotations, where useful

log 
activities to 
improve & 
find errors

1 GOOD Decision must have
All KEY Data accessible in1 USER -FRIENDLY System at
1 LOCAL Place of Decision.

Decision Data Locality Challenges:
often hidden, deadly, and hard to solve, as NEW

IDEAS

RePoDs are 
PoDs with extra 
support to test 
models  during 
research using 

all evidence 
known. Results 

are always a 
2-sided coin

that pairs some
knowledge 

with some
uncertainty.Re
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a local
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DOISI: a net of PoDs
a data flow
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Required: a. a legally neutral zone to stay alive, b. full-time work, c. care for true futures, & d. all expertise, data, tools ... of workers who escape

Complexity of Independent Research Tasks
[here: a multiplicative scale of difficulty is judged on a linear scale]
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extra-work 
only to meet 
the standard

Super-
hard, like 
Nobel-prize

Super-
easy, like 
child's play

Standard Harder Standard Easier Standard 
Ideal machines will help much in each complexity type, but never cover it fully.

If many people choose their own work complexity types, likely all types are covered. 

Research problems like Evolvix require super-broad task complexity to be solved.

Research of
intermediate 

complexity that 
is publishable and
useful for running

bigger systems

wid-e

complexity profile of      typical    wid-e questions

(too hard for universities)(too easy for universities)

What it takes: We need FAIR data. But is it also VIEWABLE?
Principles for FAIR* data are necessary, not sufficient conditions for long-
term use of data and do not aim to implement. But 'leaky abstractions' 
often bind interoperability to implementations, since sufficiently 
unambiguous specifications of complex systems exceed the verbosity of a 
well-written implementation. A long-term stable tool or dataset has to be:
Findable
Accessible
Interoperable
Reusable

by global 
stable ID or by search 
for useful metadata

by ID,  
open free protocols,
indices; wall optional

in 
FAIRVIEWABLE language, 
stable for all types

licensed,
expert-bioreasoned, 
provenance in detail 

Versionable
Individualizable
Extensible
Wearable

by consistent 
versioning to support stabilizing 
recursive subsets of (meta)data

by free easy 
customizing of defaults & privacy 
for any types of groups 

supported by tools 
for keeping namespaces clutter-
free over the long-term

by easing the workload 
required to use, upkeep, own, and 
move to new contexts

Admin-friendly
Backwards-compatible
Learnable
Efficient

to facilitate 
support for the many complex 
groups of diverse real-life users

so 
previously written code is always 
reproducible and just works.

low entry-barrier to 
begin, develop, maintain… by long-
term stability, lowest complexity

adaptability to efficient 
performance in all cases; preempt 
requiring disruptive optimization

Easy

!L LineRemark: studykeybackgroundsteps1-8in ~30min
Evolvix Quest Foxes_on_Island_with_Rabbits
( Question:   "How long will Foxes survive?"   )
Action 1 Rabbit_Breeds
( Rabbit ---[Rate = 0.5   ]---> 2 Rabbit )
Action 2 Fox_Breeds
( Rabbit + Fox ---[Rate = 0.0002]---> 2 Fox )
Action 3 Fox_Dies
( Fox ---[Rate = 0.1   ]---> 0 Fox )
Action 4 Fox_Feeds
( Rabbit + Fox ---[Rate = 0.0098]---> 1 Fox )
Initial Amount of  Rabbit         = 500
Initial Amount of  Fox            =  40

Simulate stochastically    until 200
!L Simulate deterministically until 200
!L alltimesinunitsof["Month"],rates["1/Month"]

=
=

Code below runs as is if entered as plain text into Evolvix.org prototype 0.3.1

Evolvix Quest Models describe systems with Parts randomly meeting for
Actions at defined Rates; TimeSeries Query gets data from Simulate Task

A
few 
easy 
steps
translate
model
!

Encode
once
by hand

Evolvix

Ev
olv

ix.
or

g/
ma

nu
al

Biologists like modeling – if only encoding were easier! 100,000s of informal models published each year can get a quantitative edge, once modeling tools become easier to use and deal better with biouncertainty. So now, 
about ~99% of models built in biology are never simulated. Example: SBML.org, one leading approach since 2003, lists 290 tools, has ~1650 published models in its BioModelsDB (rough avg. ~5.7 models/tool/15yr or ~120/yr). Too many tools?

Imagine, as if driving a car, biologists can rely on a friendly compiler for translating
ideas about how a system works into simulations that predict observable time series. 
Imagine, such a compiler turns readable statements about a system's known biology, 
open questions, and remaining wiggle room into the mathematics required forsimulating
models. Such a compiler is rocket fuel for biology. It can explore many alternative 
models to reduce guesswork in planning experiments by calculating how much 
a potential measurement may contribute to testing some hypotheses of interest. 

Fig.1: This modeling panorama shows how Evolvix can accelerate and deepen biological thought
by moving busywork in modeling to a compiler. Experimental biologists often build mechanistic models in 
their minds. Evolvix assists by obtaining interpretable time series forecasts from a user-friendly syntax that 
is re-encoded (compiled) into two mathematical modeling formalisms shown below. Here a hypothetical 
ecology illustrates steps in a modeling cycle. The textbook [1] result in step (via 5d,6d) is extended in 

(via 5s,6s) by recompiling to a formalism that treats individuals as indivisible, thus allowing extinctions 
to occur. Warning: easy to read in over ~25min or twice (tested), but text may fry a brain in a hurry.

Why are models in biology encoded by hand in complicated ways if compilers can simplify encoding?
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Simulating is 
testing in silico. 
For good models, 
simulations are 
like experiments

in the wet-lab
Storing is deciding
what matters about data and results.

A rare Fox breed is to be saved on big    
grassy islands with Rabbit as food. Yet the Fox    

keeps going extinct.The big question is: Why?
Can the model below predict Fox survival 
from initial counts? How is a 40-Fox-

and-500-Rabbit-island best simulated?
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A new stochastic run is unique 
and treats each individual Part as
indivisible ! Extinction possible!
Populations crash once too much 
Rabbit feeds too much Fox growth.

Deterministic runs are identical 
assuming each individual Part stays 
divisible ! Extinction impossible!
Populations will oscillate, pretending
Part-mash (¼ Fox...) is alive (!) and
keeps populations in perfect balance!

Fig. QQv10r0p2_2018-07-19
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Thinking on paper is key for modeling
Intuitive, quick, informal catching of ideas is key
to focus draft models on essentials. Example:
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Concluding is learning how to improve models, data 
collection, assumptions. Science is done by going back to 

for the next round ...  

“The big ideas of one discipline are the 'weeds' of 

others.” (Quote by L. Loewe in discussion with Abe 

Megahead at WID, 2018-06-24). Biology is complicated, 

concurrently using many of them. Reality is inspiring, but 

too much to fully grasp, and concurrency is hard... so, 

we must necessarily model to cope. Pondering this 

highly refined Figure illustrates the resulting challenges 

for communicating interdisciplinary research: everybody 

feels overwhelmed by details they are not very 

interested in while finding the bits of interest is work.  

Rabbit, Eastern Cottontail, Wikipedia, Public Domain

http://en.wikipedia.org/wiki/File:JumpingRabbit.JPG

Patagonian Fox, Pseudolopex culpaeus. South American 

Gray Fox, Photo: 2006 by Whaldener Endo CC-BY 2.5

http://en.wikipedia.org/wiki/File:Pseudalopex_culpaeus.jpg

Compiling is saving time by automatically (re)encoding
models using formal rules and checking for known errors.
Biology wins big time once imperfection and uncertainty 
tracking can be offloaded to a compiler for biodata.

Model building is simplifying! Focus:
What Big Question do models need to answer?
Who is playing a relevant Part in the system? 
List each key Part and all spaces it may exist in. 
When is any Action changing any Part or its spaces?
List each Action, give its Rate/[TimeUnit *Opportunity]
Where and how to simplify more or less can be an art, 
but once decided, encoding could be as easy as above (4e).
Encoding is checking by hand if models can be described 
by following the rules of a chosen language. But user-friendly 
languages are rare and their formal rules difficult to design.

[1] 

HardHardHardHardHard

Hard

Hard
to 7s

Encode by hand, but first learn complicated rules in applied math or computational biology! to 7d

Encode by hand
lEncode by hand for stochastic individual-based Continuous-Time Markov Chain simulatorEncode by hand

Encoding is checking by hand

Compiling is saving time by automatically (re)encoding
Compiling is saving time by automatically 
checking for errors and transforming 
models by strictly following formal rules. 
Biology wins big time once the handling of 
imperfection and uncertainty can be 
off-loaded to a compiler that understands how 
to appropriately deal with these recurrent 
types of biodata. Such a compiler would 
enable researchers to stay on top of and 
apply the innumerable rules required for 
correctly handling imperfect biodata. 
Compilers are the best technology for 
managing vast networks of formal rules, which 
are essential in order to manage a growing 
knowledgebase of biodata expertise on 
accurately storing and interpreting data and 
simulations as recommended by leading 
experts in biodata science, statistical logic, 
EvoSysbio, and many other fields and 
disciplines. 
     Like all compilers, a compiler for biology 
reorganizes input into analyzed output by 
strictly applying its rules. These formal rules 
define the language implemented by the 
compiler. Good rules make a compiler 
represent a leading expert. Thus, such a 
compiler could serve as an excellent assistant 
for keeping the latest expertise at a user's 
fingertips, ensuring the right methods are 
chosen for a given type of analysis supported 
by the compiler. To enable this, all expertise is 
encoded by the rules for the compiler, either 
directly by the relevant domain experts, or 
supported by a compiler expert who defines 
the formal rules for the compiler based on the 
input provided by domain experts. The 
inherent organization of these rules must 
facilitate their long-term maintenance, lest 
such a large and growing body of information 
become disorganized; thus, such support for 
organization needs to be built-in by design 
from the start. 
     Biology cannot afford to ignore tools 
that have proven how well they manage 
information complexity in other 
disciplines. Compilers and the various 
programming paradigms they support have 
certainly proven their value in computer 
science and beyond. Adding them to a 
user-friendly compiler that is designed for 
long-term stability has the potential to greatly 
accelerate progress in many diverse fields of 
biology and thereby serve the broad needs of 
EvoSysBio well OLT. The unusual nature of 
how this compiler needs to be constructed 
requires the use of a new method for 
programming language design and a rather 
unusual dissemination strategy. In my 
analysis, the new design method takes a bit 
more time until implementation, yet its results 
in return can be expected to last much longer 
and are therefore worth the effort.  

“The big ideas of one discipline are the 'weeds' of 
others.” (Quote by L. Loewe in discussion with Abe 
Megahead at WID, 2018-06-24). Biology is complicated, 
concurrently using many of them. Reality is inspiring, but 
too much to fully grasp, and concurrency is hard... so, 
we must necessarily model to cope. Pondering this 
highly refined Figure illustrates the resulting challenges 
for communicating interdisciplinary research: everybody 
feels overwhelmed by details they are not very 
interested in while finding the bits of interest is work.  
Rabbit, Eastern Cottontail, Wikipedia, Public Domain
http://en.wikipedia.org/wiki/File:JumpingRabbit.JPG
Patagonian Fox, Pseudolopex culpaeus. South American 
Gray Fox, Photo: 2006 by Whaldener Endo CC-BY 2.5
http://en.wikipedia.org/wiki/File:Pseudalopex_culpaeus.jpg

Simulating is testing in 
silico. For a good model, 
simulations are like 
wet-lab experiments.  
This makes such a model a 
good approximation for 
so-called ‘Hershey 
Heaven’, as it enables 
learning without the tedium 
of having to design many 
new experimental methods. 
But what is the value of 
results produced in this 
way? If done well, they 
produce a proof by 
example with different 
implications for methods 
that differ in how they treat 
individuals. 
     So, what is a proof of 
existence by example  in 
an individual-based 
Continuous-Time Markov 
Chain (CTMC)? Observing  
in silico  extinctions proves 
that they can occur in real 
life if models make overall 
reasonable assumptions, 
including well-chosen 
Actions, Rates, and Initial 
Amounts for Parts. 
Generally, the CTMC 
models in Evolvix test 
whether they can confirm at 
time t if Amount Xt of Part X 
satisfies Xmin ≤ Xt ≤ Xmax 
assuming all Actions, 
Rates, and Initial Amounts 
that specify the model are 
close enough to their 
real-world equivalents (and 
no fundamental differences 
exist that might be caused 
by numerical problems, or 
other issues). Observing 
intervals of time and/or 
amounts for changes in Xt 
allow for powerful reality 
checks that can quickly test 
for model consistency.
     In addition, some more 
specific questions can 
sometimes be answered by 
additional mathematical 
analyses to be discussed 
elsewhere. These can 
always be implemented 
later in Evolvix or be 
performed independently.  

About Defining a Cycle in a Modeling Workflow
(1) It all starts with the: Real World: there is too much to grasp fully. So we 
must model to cope. We get to choose how and what we model.    -    Each 
discipline has its own approach to modeling: it weaves past experiences, key 
observations, and simplifying assumptions into a lens that helps to focus 
modeling efforts on questions that advance that particular discipline and make 
research efficient by implicitly agreeing to cut certain corners - often those 
covered by other disciplines. Comparing different disciplines quickly shows that 
each has its own focus, set of simplifying assumptions, and so on; all reflect 
some aspect of the real world, but none of them can do it perfectly. Disciplines 
sometimes complement each other’s simplifying assumptions; where they don’t 
there is a good chance that new fields wait for ground-breaking discoveries that 
might eventually turn into disciplines. Systems in the real world do not respect 
disciplinary boundaries. Therefore, new combinations of less simplifying 
assumptions often stand a good chance of discovering something interesting if 
led by real-world observations or by well-understood mathematical principles 
(and not by ‘curve fitting’ alone). 
     The big ideas of one discipline are often the ‘weeds’ of others. This 
often complicates interdisciplinary communication for scientists who are not 
used to moving beyond the boundaries of their discipline: as efficient scientists 
the usually prefer a good overview of the questions that matter (in their 
discipline) and like to avoid getting lost in details (’weeds’) not essential from 
their (disciplinary) perspective. It takes time to learn the language of another 
field and a particular kind of openness to very new experiences in order to see 
the value of new perspecives. Why comment on such ‘soft’ topics in an 
introduction to a field that is as ‘hard’ and rigorous as the computational science 
of Continuous Time Markov Chain (CTMC) analysis? The link is in the fact that 
real-world systems in biology often respect disciplinary boundaries much less 
than other systems. Therefore, progress in modeling often depends on the 
ability to change perspectives and look at the same system from a different 
point of view. 
     Biology is complicated because biological systems use so many principles 
from so many disciplines at the same time. This concurrency compounds the 
difficulties above, as concurrency itself is challenging to understand (ask a 
computer scientist). Thus, most systems in biology quickly become in-trackable 
and intractible. If we still want to study them, we must simplify to make 
progress. It is common for biologists to complain about models that are ‘not 
realistic enough’ and for mathematicians about models that are ‘too detailed’. 
Without context, neither of these complaints is useful. They are not even wrong. 
Instead, real progress in biology is made in the tension between these two 
extremes. To model is to simplify in useful ways, just like the map of a city is a 
simplified model that is useful for some questions (and useless for others). For 
these reasons, it is of utmost importance to be clear about the big questions 
that a model should answer. These need to govern the construction of a 
model-specific lens that provides a tailored abstraction for how to see the world 
from the perspective of that particular model. The tailored abstraction for 
answering a big question in the real world is like a key that fits in a lock provided 
by the model: both are needed for opening a new useful perspective on a 
biological system. Hence, in biology, modeling is a way of navigating the flood 
of detailed data. Given how fast new data accumulates, we must model to 
cope. 
     Repeatedly returning to the real world is important for modelers for 
inspiration, for testing the quality of models, and for observing new data in order 
to improve models. The perspective above also paves the way for using models 
to improve data collection by simulating first, which data (if collected) could 
possibly answer the next most interesting modeling question best. Setting up 
corresponding simulations (if supported by a sufficiently powerful compiler) will 
be usually much cheaper than trying new ideas in the wet-lab first. Physicists 
routinely simulate new experiments to optimize their setup before actually 
conducting the experiments. Biologists generally do not at this point. Yet, a 
compiler for a language that was designed for biology would likely change that if 
it is sufficiently user-friendly, stable, and offers the features experts in the 
relevant areas would need.  

(2) Defining what is of interest for this model by focussing on only a single 
Big Question out of the many that could be asked.   -    Background description 
of the model: A rare Fox breed is to be saved by reserve populations on big 
grassy islands with Rabbit as renewable food. Yet Foxes go extinct. Repeatedly. 
Your job is to test this Big Observation and ask: Why do extinctions of Fox occur 
despite grass for millions of Rabbits? The main text starts with exploring an 
island with 40 Foxes, 500 Rabbits, but the working Evolvix code presented is 
easily expanded into simulating repeated test recolonizations with different 
initial numbers of Foxes and Rabbits. All simulations track population sizes. For 
all practical purposes we assume here that reality in this hypothetical ecology 
example follows the Lotka Volterra Predator Prey dynamics and parameters 
given by the model referenced (see Otto&Day (2007) in the reference given). 
Evolvix produces time series predictions for a given combination of Foxes and 
Rabbits that are brought to a new empty island. The modeling task is to predict 
Fox survival and to investigate which of the fundamental assumptions made by 
the different simulation frameworks are more reasonable for the Big Question 
investigated: Can you predict Fox survival?
     The example model presented here was chosen for diverse reasons. (i) 
Illustrate that differences between deterministic and stochastic models can lead 
to drastically different conclusions in biology, such as extinction in this case. (ii) 
Illustrate how much easier it becomes to use a new modeling paradigm if 
supported by a compiler that requires only one simple encoding step to be 
manual vs requiring two complicated ones without a compiler. (iii) Illustrate how 
such a compiler would sit in a reasonably realistic modeling cycle as described 
in the steps 1-8 in the figure and also below; the key steps of this cycle are 
typically executed many times during each intense phase of model 
improvement and hence worth optimizing. (iv) Illustrate how a model that is 
simple enough to serve as “Evolvix hello world” example, can still yield 
interesting results that are not easy to guess, and matches the numerical results 
from some published model in order to demonstrate that the Evolvix protoype 
has at least worked for this example. (v) Illustrate in a simple example how to 
draw a boundary around what is modeled (nicknamed the ‘spotlight’ below) vs 
what is not (‘backdrop’; see below). Defining model boundaries is inevitable for 
all modeling work, no matter how complex the model.

(3) Modeling Toolkit Questions. A method for CTMC model construction that 
builds a modeling Lens for abstracting away all aspects of complex reality likely 
to not matter for the Big Question of this model. These steps transform a Big 
Question (BigQ) into tools for finding key data. 
A. What Big Question, Big Observation needs explaining? - Define BigQ, 
BigObservation (BigObs). It's like a key to your model. B. Who takes part in 
the explanation? List all Parts... ...linked to BigObs. A Part is defined for any 
item or quantity that (i) can be counted or measured by an Amount, and (ii) 
differs from all other Parts by engaging in a unique set of Actions. Identical Part 
names refer to the same Part; different Parts need different names, which may 
be used to describe key differences explicitly. C. When do the Actions 
happen? List all Actions... ... of each Part. An Action is defined by a type of 
activity that may change Amounts of Parts under specified conditions and at 
time intervals as predictable as a given type of specifically weighted dice. See 
further details below about conditions for the occurrence of Actions and the 
meaning of rates. D. Where should modelers invest most efforts? In the 
Spotlight! Where is a minimum of details on Parts, Actions, or Rates enough? In 
the Backdrop! Sort all Parts, Actions, and Rates accordingly to focus efforts. 
These can always be reassigned later during modeling if priorities change; 
making such changes explicit helps to document progress in modeling and to 
structure the modeling process. E. Why is BigObs happening? Aim for 
relevant models.  
Focus on quantitative testing of models that can explain BigObs. 
F. Which Observation Methods link Models to Reality? Define a biosystems 
curation dataflow from Reality to the Model: ObsRaw are Raw Observations as 
found initially, without cleanups. ObsMod are Modified Observation snapshots 
during data cleaning. ObsUse are Observations (of any quality) Used in models 
or papers. ObsTop are Top Observations as produced by biosystems curation. 
BigObs are big surprises that raise a BigQ, motivating new models.

About defining Actions and their Rates
     Definition. An Action is defined by a type of activity that can change the 
Amount of Parts that exist in defined Spaces. This change can move a Part 
from one space to another or transform muliple Parts of one type into Parts of 
other types. In all cases, the change occurs at certain speeds determined by the 
state of the compartment in which the Action occurs. Under some conditions 
that speed could be zero, preventing that Action from happening at all. 
     Conditions of occurrence. Thus, Actions can only occur under conditions 
that meet certain criteria. These include the following: (1) A sufficient Amount of 
all required Parts is present and free from being bound by potential inhibitors. 
(2) The next Rates must exceed 0/TimeUnit in order to make it possible that 
(2a) these Parts can actually physically meet, and when they do, (2b) they can 
actually perform the Action specified. (3) To make the Action observable, any 
potential reversal of the Action must not occur infinitely fast. (4) Some 
movement must occur to enable the meeting described above. This is only 
possible, if some time has passed and movement is possible in principle. This 
implies that the ‘temperature’ of the system is not at its absolute zero or that all 
Places in its Spaces are used completely without exception. If this is not the 
case sufficient random movement is assumed to occur, and even further, we 
assume here that all Parts in all Spaces can be approximated by well-mixed 
compartment in which the position of Parts can be ignored, as the are assumed 
to move so fast that they cannot be distinguished from moving at infinite speed 
(within the finite compartment). As a result, each of the spaces tracked here is 
perfectly mixed within, and any inhomogeneities are modeled by sufficiently 
small compartments. 
     Dice, tweaked and rolled. For brevity, ’dice’ are used here to denote 
probabilitiy distributions that can produce random numbers from their range with 
a frequency that corresponds to the probabilistic weight behind that number. To 
‘roll’ such a ‘dice’ is to actually sample one specific randomly chosen number. 
To ‘tweak’ a ‘dice’ is to adjust a parameter of the underpinning probability 
distribution, which affects all random numbers produced by rolling the dice after 
the tweaking. In this analogy, Actions are governed by dice that are tweaked 
each time after an Action is completed. By rolling the dice of each Action, a 
waiting time is determined for its occurrence. Simulating the system means (in a 
nutshell) to execute the Action with the shortest waiting time, move the system’s 
time to this new moment, and repeat the cycle by adjusting all dice to the state 
of the system after the last Action executed.  
     Reoccurrence of an Action will therefore happen after waiting for a time that 
is obtained by rolling a certain well-defined type of these dice that has been 
tuned to the current state of the compartment within which the Action might 
occur. No tweaking of a dice is necessary, if the conditions for the occurrence of 
its Action remain unchanged; this means that all Amounts of required Parts stay 
the same and none of the Rates are changed by the presence of inhibitors, or 
changes in temperature, volume, or any other changes. Here we only consider 
the simplest cases. Much expertise in modeling is required for determining how 
exactly to calculate these rates and how they change as a system changes.
     Rates of Actions in Evolvix and in Countinuous-Time Markov-Chains 
(CTMCs). The generic type of dice used in the individual-based stochastic 
simulations implemented by Evolvix is defined by a so-called exponential 
probability distribution that is characterized by a certain instantaneous rate. This 
instantaneous rate can be calculated as 1/(waiting time) if the conditions do 
not change. This instantaneous rate is calculated by multiplying (a) the effective 
count of ways in which an instance of this Action can potentially happen, where 
each of these effective ways is independent from all other effective ways 
equally probable; and (b) the shared general rate constant that is identical for 
all these effective ways of occurrence and that corresponds to the probability of 
observing a single instance of these equally probable effective ways as if it was 
the last potential opportunity for executing this Action. This general rate 
constant is determined by the conditions (2) – (4) above, and is not to be 
confused with the instantaneous rate of an Action that usually depends on the 
Amount of the Parts the Action needs for occurring as described in condition (1) 
above. 
     Estimation: Since occurrences of an Action are independent events under 
constant conditions, the instantaneous rate of an Action can be calculated by 
estimating or observing the average waiting time between repeated instances 
where that Action occurs under identical circumstances (irrespective of the 
complexity of the underpinning stochastic process that causes the action to 
occur - assuming that nothing about this process changes and that the resulting 
waiting times are exponentially distributed; these simplifying assumptions are 
often easy to justify in sufficiently coarse-grained models; however, replacing 
them by more realistic ones can quickly become very thorny). Once estimates 
or observations of waiting times are available, the corresponding instantaneous 
rates are 1/(waiting time) for the corresponding conditions. 
     Variability of waiting time intervals can be substantial, even if the 
underpinning distribution has the same average expectation, since waiting time 
intervals between instances of the action under identical circumstances are 
randomly drawn from an exponential distribution. For such dice, individual rolls 
yield numbers with a Variance, Var, given by Var  = (Mean)2 .
     Background about dice following an exponential probability 
distribution. If the exponential probability distribution seems unfamiliar, it may 
be worth looking it up due to its broad usefulness. In probability theory and 
statistics, the exponential probability distribution (also known as exponential 
distribution, or negative exponential distribution, not to be confused with the 
exponential function) is the probability distribution that describes the time 
between events in a so-called Poisson point process. The latter is a process in 
which events occur continuously and independently from each other at a 
constant average rate. The respective systems are said to be ‘memoryless’, 
because the waiting times and next actions are only dependent on the current 
state of the system (as specified by the respective Amounts for all the Parts 
they might contain), irrespective of the history how hot the system came to be in 
this state (i.e. no explicit memory of previous history, although history could be 
implicit by the existence of Parts that can only be produced in exactly one way). 

About comparing modeling formalisms (ODE vs 
individual-based CTMC)
The ODE based models and the CTMC models based on the so-called  ‘Master 
Equation’ share a fundamental connection in that infinite population sizes can 
result in a transition to an ODE model. However, for diverse reasons solvers for 
their respective types of simulations require very different ways of presenting 
the model, which can be produced by a compiler. 
     The Individual-based CTMC models (iCTMCs) are close to the Action based 
representation shown here for the Evolvix code, in that they require 
Action-based propensity equations, which require only local knowledge about 
the Parts and Rates for the one Action under consideration (in addition to a 
Part-change matrix that is similar, but not identical to widely known stoiciometry 
matrixes). In contrast,  ODEs describe changes in Part-based equations and 
thus need all relevant fragments of each Action, which requires a fundamental 
re-organization of the whole model. The number of rules for performing this is 
not huge, but executing them reliably is very tedious for most humans and thus 
better left to compilers. ODEs offer a different perspective on a model, which is 
more part-based than action based. While both perspectives have their merits, 
the Action based perspective is easier to use in many biological contexts.

More complex models in Evolvix. The tiny network 
embedded in the Fox photo shown next to this text is a 
reconstructed red blood cell metabolism model that 
was simulated in Evolvix for other reasons (Ehlert & 
Loewe 2014 J.Chem.Phys.). This model exemplifies 
the power of compilers: producing the complicated 
ODE or stochastic simulation setups that include the 
over 90 parts and similar numbers of reversible 
reactions took Evolvix not much longer to rewrite 
internally than  the tiny fox-rabbit example shown in the 
larger figure here; but for us as human programmers 
the setup time may have been too much in this case. 
This model also illustrates a more important, general 
point.
     Drawing boundaries around the model is 
essential when modeling. Red blood cells are certainly 
important for fox and rabbit. If foxes and rabbits were to 
be modeled in their entirety here or red blood cells 
played a special dynamic role important for our big 
questions, then model such as this one would have to 
be included, in some improved subsequent versioned 
variant.
     However, here these aspects are ignored. Hence, 
the corresponding biochemical reaction network shown 
here can be safely ignored along with innumerable 
other details of the molecular biological, cellular, and 
other intra-organism processes. Even much of the 
high-level life-history biology of foxes and rabbits can 
be ignored, since these additional details are not 
needed for predator prey models like this one. The 
high-level rate summaries for birth, death, and 
interactions given in the model shown here imply that 
they are the ultimate consequences of all more detailed 
causal mechanisms and processes that are not 
assumed to change substantially on the time scale 
considered. Why is this obvious conclusion worth 
pondering? 
     The same principles apply in situations that are 
much less clear. Hence, stating the obvious might 
help to recall that everything we omit from models is as 
important as what we include. Omitting other aspects of 
this fox-rabbit model is less well-justified. This includes 
but is not limited to ignoring that both species 
reproduce sexually, take time to reach adulthood, 
usually compete with other prey/predators, rabbits here 
do not die unless eaten by foxes, and the list of similar 
biological nonsenses and absences goes on. Not 
representing these processes in the model amounts to 
the statement that their effective contribution to the 
overall conclusions reached from this model may be 
negligible. For example, neglecting other causes of 
death in rabbits does not affect conclusions, if indeed 
almost all rabbits are eaten by foxes anyway. 
     The overall lesson? Learning how to draw 
responsible boundaries around what is important for a 
model is key for surprisingly many modeling projects in 
biology. All this gets even more interesting, if an 
arguably important aspect of this model's biology 
cannot be included due to deficiencies in the current 
modeling framework. For example, this model does not 
allow for Foxes to ever leave the state of being hungry. 
There is a simple manual fix in this present example, 
but without automatic support by the compiler, it does 
not scale well and manual analyses quickly get 
prohibitively costly. 

The task of coding is synonymous with the following: writing the code for a 
model, encoding it, implementing it, programing it, writing it up for simulation, and 
so on, all indicating the describing of a model in a given modeling or programming 
language. The difference between modeling and programming is fluid. Good 
programming tends to be modeling and the many modeling paradigms work with 
related programming paradigms. Since programming means that humans 
describe tasks for computers, it is a form of programming when a model is 
described in a form that allows computers to simulate it. Modeling languages 
implement at least one programming paradigm for allowing users to efficiently 
describe some types of models; general-purpose programming languages tend to 
support several foundational paradigms to be efficient. Using a language that 
does not support appropriate modeling/programming paradigms for a given 
problem often makes it impossible to implement correct solutions. Thus, it is 
important to notice such mismatches. 
     Writing code manually is an important step of quality control in modeling if 
done at an appropriate level of abstraction. Coding allows for revisiting manually if 
(i) a model is generally reasonable, (ii) if it can be formulated correctly by following 
the formal rules of the chosen language, and by extension (iii) if the language is 
well suited or capable of expressing models of the type considered. 
     If modeling problem and language match well, then modeling is fun:  the 
compiler of the language uses its built-in rules for finding errors to reduce 
guessing on part of a modeler. If there is no match, this is clarified the sooner the 
better. Languages that are a poor match require much manual extra-work to 
implement what a compiler could do. Hence: professional programmers are quick 
to point out: always use the right language for a given job. To translate for 
modeling: Always use the right modeling framework for a given modeling question. 
Using the right formalism (programming language or modeling framework) is 
essential for getting a correct answer, irrespective whether the formal grammar 
rules of a formalism are easy to follow or cumbersome. 
     The same formal meaning (semantics) can be captured in myriads of 
equivalent sets of syntax rules (linked to semantic rules to build a language 
formalism). Their ease of use does not impact results if coded correctly. However, 
the last if is a big if, since arcane syntax tends to result in more programming 
errors than syntax rules that are more user-friendly. It is often easy with hindsight 
to tell, if the rules of a formalism were well-designed or rushed with little review. 
User-friendly rules can make certain types of bugs impossible and others hard to 
do. Such well-designed rules require from language designers much experience, 
skill, effort, development time, and lots of reviewer input. Many formalisms already 
exist that are less than user-friendly and/or offer only fragmentary support for 
important biological modeling paradigms.  
    This obvious and reasonable advice creates a problem for computing biologists, 
as  there is no language for biology that can support the many diverse types 
of models and programming paradigms frequently used in biology in 
combination with the imperfection and uncertainty regularly encountered in 
biodata and biomodels. Evolvix was born with the realization that much 
innovation in biology requires both long-term stability, user-friendliness and a 
continually growing set of features for experts. Once it became clear that support 
for modeling and programming had to go far beyond the simulation models shown 
here, the long-term stability and user-friendly requirements for language design 
were already firm established. The need for these additional programming 
paradigms resulted in the decision to add general purpose programming 
functionality to Evolvix in a user-friendly way as described next (effort is ongoing).
     Hence, Evolvix adopted the following key core strategy to protect and 
optimize On the Long Term (OLT) each of the following three foundational 
hallmarks of the long-term stable variant of Evolvix  (nicknamed ’TTv1’ for 
TrustedTested version 1, counting only releases that add features but never take 
them away as only thoroughly reviewed code will be added to TTv1). It is the 
responsibility of the leading Evolvix language architect to enforce them OLT in the 
following order of priority in case of conflicts, in order to ensure language 
sustainability OLT:
     (1) full backwards compatibility OLT to enable reliable stability MUST 
always stay first and be protected by tests that ensure uninterrupted full 
backwards compatibility of all key functionality OLT so working code can no longer 
be broken by updates OLT (separate discussion elsewhere for how to handle 
bug-fixes methodological improvements, and newer methods that outperform 
older ones); 
     (2) user-friendly clarity OLT to enable elegance of expression and the writing 
of beautiful, readable, and concise code MUST always be tested by usability and 
expert reviewers using the DesignFlip method to cut all avoidable complexity, 
maximize ease-of-use for outsiders and efficiency for experts, all three with an 
OLT perspective of supporting (1) and (3); 
     (3) growing extensibility OLT to enable the evolution of the Evolvix language 
extensibility by extending the applicability of modeling formalisms offered where 
possible and the addition of key programming paradigms in a well-integrated way 
to ensure language independence and stability OLT. Before new features that 
have been evolved in this way are accepted and released as long-term stable 
(TTv1), they need to evolve sufficient stability in their designated, strategically 
named contexts with a stabilizing versioning system that labels instable code to 
prevent it from eroding these hallmarks OLT.
     To enable development with such strict requirements the Flipped Programming 
Language Design method (short ‘DesignFlip’) was developed (see Loewe et al. 
2017, Ann. NYAS). This new language design method is important for developing 
a stable form of Evolvix; it requires that all important foundational aspects of 
language syntax and semantics are designed and thoroughly reviewed well before 
their final implementation for production can start (if need be with the help of 
prototypes).

Storing is deciding what matters about data and 
results.     Evolvix first helps by keeping many results; 
then, after completing analyses, Evolvix helps by 
throwing most data away efficiently - unless marked by 
users. Evolvix assists users who sort results along the 
way and saves rubies found and marked in the rubble. 
To put more accuracy into modeling, it is key to reliably 
store uncertainty of biodata for later use during 
parameter estimation or in defining model ensembles. 
Evolvix uses internal data formats for efficiency, but for 
properly exporting data Evolvix is on course to adopt 
the so-called ‘TabFS’ format for laying out data. This 
format is based on tab-delimited tables in text files and 
folders stored in a typical folder of a standard 
file-system to maximize portability. TabFS is developed 
by applying the same stability criteria On the Long 
Term (OLT) that are being used for the language itself. 
TabFS is designed to maximize readability across 
platforms and tools that might be used for reading in 
and analyzing the data by third parties. Simultaneously 
it aims to minimize the costs of maintaining and 
extending data collections, and to manage their 
backup across platforms and tools. TabFS serves as 
the foundation for rigorously defining Versioned 
Biological Information Resources (VBIRs) that play a 
pivotal role in biosystem curation and are being 
developed to support capturing the uncertainty of 
biological observations in a format that can be 
processed automatically by the Evolvix compiler. 

Thanks to all
Evolvix.org/thinkers
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Encode by hand, as below, into Ordinary Differential Equation (ODE) model for an ODE solver, lEncode by hand
Encoding example: Equations like below are required for (but useless for ). They 
show model (same as [1] and Evolvix code above) in the ODE language of applied
math.Compilers likeEvolvix can produce them automatically, cutting manual encoding costs. 

[1] ODE Model from Otto & Day 2007 'A biologist's guide to ... modeling...' p76Eq3.18;values:p141Fig4.17hasamax&min we recompute in7d;we set1TimeUnit=1Month.

Encoding

where:
c = 0.01, r = 0.5, ! = 0.1, " = 0.02,
a = 1, Fox:  nF = 40, Rabbit:  nR = 500

=
Action 4

Action 2b

Action 2a

Action 3

Action 1d$%d& =  )$% & − "+$% & $, & − - − " +$% & $, &d$,d& = − !$, &  "+$% & $, &
encoding

Here each Part amount is changed by a differential equation that adds all Action fragments affecting the Part.

Modeling is         (focus, simplify, notation design) & Science (all else)
Not shown: compilers can simplify handling uncertain parameter values

Let's start with a simple predator-prey model[1]
with40 foxes&500 rabbits, interactingas follows:
1 Rabbit Breeds: Rate: 0.5 per Month

1 Rabbit 2 Rabbit
2 Fox Breeds:  Rate: 0.0002 per Month ...

1 Fox + 1 Rabbit 2 Fox
3 Fox Dies:   Rate: 0.1 per Month

1 Fox 0 Fox
4 Fox Feeds:   Rate: 0.0098 per Month ...

1 Fox + 1 Rabbit 1 Fox
Now, how do we get time series of Fox counts?
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Art

Evolvix aims to simplify accurate modeling of systems
described in a stable extensible user-friendly language.
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Evolvix BEST Names dialects B, E, S, & T serve diverse audiences better 
by separating conflicting demands made by different users of names:

A Dialect serves a User valuing a NamingPolicy

Brief è Busy power geek è Brevity to cut typing.

Explicit è Expert developer è Easy reading & writing.

Summarizing è Starting student è Succinct explanation.

Technical è Terminology expert è Target domain terms.

of who acts like a that shapes Names for

1 NAMES TREE 
1 ROOT=1 Box

= 1 container with
Data, Code, Names
formally explaining
1 StableMeaning,
fully versioned to 
increase stability. 

Naming is hard. Clarity cannot be rushed. Practice is key.
BESTnaming is a breakthrough, because it safely translates code among 
dialects that separate naming concerns of diverse audiences. Tailored names 
stick better, & deport less data randomly to oblivion. See 95-page study of seman-
tic reproducibility in names: Annals N.Y.Acad.Sci.1387(2017)124 or Evolvix.org/naming

For stable code
retrace the box 
each versioned
synonym maps
to. In a nutshell:
Non
Ambiguous 
Memorable
Encoding
Systems
Translate
ReceivedExpressions
Emitting

Retraced
Original
Operation
Tasks

Modeling, Reality, and The View of The Weak 
1: “Reality leaves a lot to our imagination. Reality keeps defying our expectations. 
Reality reflects our decisions, but not our models, especially not those we idolize.  
Reality would melt our brains in nanoseconds if we could see it for all that it is.  
So, reality is veiled, showing our brains only what we want to see – and a little bit  
more, stimulating curiosity and research, inviting us to a world beyond ourselves.  
Reality unveils itself to each of us uniquely as we unwrap the veil in our own way.  

Reality retreats if we prefer lies, confirms bias if we ignore truth, yet patiently  
invites us to changes of mind. But make no mistake. Reality isn’t harmless and  
will destroy those who destroy the Earth. Why? Because Reality reacts to The View 
of The Weak – all the views from all the viewpoints of all the weak! Models ignore 
most – and fail. They mislead, unless we see more of reality by seeing more of the  
delight and glory in The View of The Weak. Thus: Reality tests our imagination.” :12 

            Lion v10 2019-11-30 

Bio Data Science \BioDS 
              = + Bio Null Model \BioNM  

+ Bio Data Version \BioDV  
+ Bio UnCertainty  \BioUC 
+ Bio Reasoning Eval \BioRE  
+ Bio Data AutoMation \BioDM

C1 
Ark: 
hard- 
ware 
= SD8a

C2 
Ark: 
soft- 
ware 
= SD8b
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Court: We on Earth Ro.12:1 = 
Living Sacrifice  → 

               to clean beyond 
Altar 
   = 
ZION

SEA 
= 

BABL

Galilee...Ocean conditional 
Self Elevating Authority  
for   Unknown Strangers

Unique Self      [Thought Life in Reality, Ark of Covenant] 

U.1: 8TrackRole\Tribes: 7Tr splinter Promised Lands but 
to save GIR any true ISR grows innovation in each role: 
0 ISR ISRaelite  \RealityWrestler  \AnyRole\Joker \Wildcard 
1 AMO AMOrite   \TopSpeaker  \PowerElite \Influence 
2 HIT HITtite   \FearHandler  \RiskReducer \Fight 
3 CAN CANaanite \ProfitTrader   \Distributor \Deal 
4 PHE PHEresite \OpenDecider  \PureExpert \Review 
5 JEB JEBusite \Stampeder  \RuleFollowingAdmin \Serve 
6 HIV HIVite \TempTentRotator  \NicheVillageBuilder \Search 
7 GIR GIRgashite \CrushedDust  \IgnoredOthered \Suffer 
U.2: 8HeroJourney\HearingEfforts: Win symbol-gold by 
following in Yas' footsteps. NOAH rests in peace in the 
eye of the storm to always choose the right 7He action 
to learn by suffering how to improve systems. It negotiates 
so each hero finds their own answer in RealChangeFear. 
Past heroes slew dragons outside. ZION slays dragons of 
of knowledge-faking in fighting ijtihad for ihsan\Beauty. 
The 8HeroJourney\HearingEfforts          ... has 1000s of echoes ... eg. 
0 NOAH NegotiatingOrderAtHome      in Jubilee 7e-echoes in Psalms: 
1 ACD AdventureCallsDare  1+8+15+22+29+36+43+51+58+...+101+... +143 
2 TTT TrialTribulationTraining    2+9+16+23+30+37...+52+...+102+... +144  
3 GAT GainAdvantageTemptation        3+10+17+24...+53+...+103+... +145 
4 MYM MeetYourMakerInfinityAlone          4+12+18...+54+...+104+... +146 
5 LUC LuckyUltimateRewardComedy 5+...+55+...+105+ ... +147 
6 RES REScueTripToRESurrection 6+...+56+...+106+... +148 
7 FRE FreeRebornEvolvingBetter  7+...+57+... +107+...  +149 
For more see: ➘                                  Jubilee-Psalms:      50  +  100   +  150 
Joseph Campbell 1949 'Hero with a 1000 Faces', Booker  2004 'The 7 basic plots'. 

InGroup   [Work with other RealityWrestlers: local, ...] 

I.1: 8ChangeStages: Innovation adoption is modeled by 
Yas' 7Churches in Revelation to vanquish BABL in ZION. 
Each 7Ch stage must overcome its key ORCS challenges 
to not kill innovation. RealQuestAnswers win 7 in ZION:  
 ORCS 111 = OverReaching OverComplicating OverSimplifying = DEATH    
0 000 ZION \Zion \Zone Investigate Organize Navigate ⤾Redo 
1 001 EPH EPHesus \NextRelease \InnovateAphesis4Jubilee  
2 010 SMY SMYrna \TrialByFire \TestEndure  \Standardize 
3 011 PER PERgamon \LikeMarriage \ScaleUpRiseCommercialize 
4  100 THY THYatira \SmellsLikeTest \RefineOpenCoreRules 
5  101 SAR SARdes  \Monetizing \MassMarketGraciously 
6  110 PHI PHIladelphia \LoveTheLike \SeekNicheTruthResearch  
7  111 LAO LAOdicea \CrowdJustice \JustifyGenericGrindOrJubilee 
I.2: 8StayConstancy\StabilityCodes: Stabilizing versioning 
of symbols on their journey to ZION gold maturity at TT  
stop 'versioning time-travel errors' as SLIM Symbol Lifecycle 
Integration Management matures vital innovation AIMS. 
8StayC \StabilityCodes form a non-violent IronRod rule Ps.2:9 ... Rev.19:15  
0  TT \TrustedTested  \JubileeSafeFoundation ForAll 
1  MM \MockupModel  \FirstStepsAndFails ForVisionaries 
2  NN \NimbleNonsense  \RedefineBasics ForFighters 
3  OO \OddlyOperating  \FirstMajorSuccess ForTraders 
4  PP \PathProbing  \TestingVisionLimits ForReviewers 
5  QQ \QualityQuest  \RefineToProduce ForAdmins 
6  RR \ReviewedRelease  \ProductionQuality ForIndustry 
7  SS \StableSource  \GuardedStability ForJubileePrep 

Extends Loewe et al. 2017 'Evolvix BEST Names...' Ann.NYAS 1387:124-144 Suppl. 

OutGroup  [Nations, Tribes, Groups, Languages, Aliens...]: 

O.1: 8Spirit\SpaceSpaSpySpeedProcesses: Carry Isa.11's 
0+7Spirits of Boolean Truth to inspire 888 SLIM growth: 
0 NB  \NothingNamingBase \VitalOrganizingIntegratingDestiny\VOID 
1 KB \KnowledgeUncertaintyBase  \Reality know \Yah 
2 WB \WisdomConditionBase  \Wisdom infer 
3 IB \InsightContextBase  \Insight apply 
4 PB  \PossibilityPlanningBase  \Council plan 
5 RB  \ReasoningDiscernmentBase  \Strength decide 
6 VB  \ValueAimsTimerTrainingBase  \Knowledge implement 
7 OB  \ObservedFeedbackFearBase \RealChangeFear see \Yas 
O.2: 8MentorOrganizing\MentO: Help mentors deliver key 
resources and info to nurture and guard mental wealth 
for all researchers at all StayC stages to Jubilee-stability: 
0 TT \TrifectaTesting 50yr-Jubilee feedback to stay Timeless 
1 MM \MainDebtsMastering   Ensure debt-free start of innovation 
2 NN \NurtureNegotiating Feed to grow and guard best talents 
3 OO \OddsOrganizing    Explore best general opportunities 
4 PP \PurposePurifying  Delimit best boundaries to stay open 
5 QQ \QuandariesQuerying   Refine problem quarantine quarries 
6 RR \ResourcesReleasing  Choose how to best aid releases 
7 SS \SystemsSupporting  Systematize to improve stable ways

5 Rules x 
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~10% */~10 of humanity will work ⪞50%*/2 in⤴BioReasoning ... for⤴...

Models become idols for all who fail to stay poor in spirit. Therefore, to stop knowledge-faking: 

For details see the 16-reports series on "Biodata science: a panoramic view from FlyClockbase on  
why Evolvix-like modeling languages must follow reality" (Loewe et al., in preparation, frozen in 
2020 by lack of funds to publish and Loewe's decision to prioritize real-time modeling to avert 
pandemics and worse disasters). The initial 2017 book-length FlyClockbase argument – on why 
biodata science and compiler-based bioreasoning will be survival-critical for humanity – is at 
BioRxiv (https://doi.org/10.1101/099192).  The 16 abstracts are available on request; all studies  
will hopefully be finalized in ResearchCity once work to avert nuclear winter offers  an opening. 
How to best publish such intense bioreasoning work is one of ResearchCity's grand challenges. 

BioDS is the 
eternal war  
against BABL's 
avoidable  
complexity, 
which is 
unavoidably 
born  in ZION  
see Ps.87, SD2, SD6in floods of datasaving insights fromsinkingReRafts
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Simplify accurate modeling with a long-term   
stable extensible humane computer-language for biologists. 

EVOLVIX VISION 
Evolvix  improves responsible decision-making worldwide  
   by modeling uncertainties, values, and logics, as well as  
   by chronicling decisions, outcomes, and annotations. Co
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Takes a bit longer.
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hidden idiosyncracies

Life as Designer ...
Easier   to Design
Harder to Evolve

   Accept
   Avoidable 
   Complexity

Life as User ...
Harder to Learn

   Suffer
   Avoidable 
   Complexity
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A. Usual Programming Language Design
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B. Flipped Programming Language Design
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Lasts a lot longer.

Flipped language design asks users how they would use a new syntax before implementing it.
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See  
Loewe et al.(2017)  
Evolvix BEST Names ...  
Ann.NYAS 1387:124-144

WoLC order of ZION 
Work Logic Cascade 
order for Wrestling  
with Reality in ISR 
as encoded by the 
12Tribe map Rev.7+21+1-22, 
see also Fig.8, Don't Panic Guide 

  # WoLC Stage  
ISR Meaning deex map 
––– ––––––––––––– 
 1   Void  
JUD  PraisedFamous 
  2 Type  
RUB  SeeTheSon 
  3 Equal  
GAD  LuckIfPressed 
  4 Value  
ASR  LuckyHappy 
  5 Logic  
NAF  MyFight 
  6 Care  
MNE MakesForget 
  7 Hope  
SME UnfairAnswer 
  8 Trust  
LVI  LinkConnect 
  9 Info  
ISC  WorkForHire 
10 Tech  
ZBL  PlaceToLive 
11 Life  
JSF  TakeToGive 
12 Space  
BNJ  SonOfRight- 
     HandLuck

Takes a bit longer.
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Teach

Clear Top Ideas
hidden idiosyncracies

Life as Designer ...
Easier   to Design
Harder to Evolve

   Accept
   Avoidable 
   Complexity

Life as User ...
Harder to Learn

   Suffer
   Avoidable 
   Complexity
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Ambiguities
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A. Usual Programming Language Design
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Top Ideas
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Illuminate

Harder to Design
Easier   to Evolve

   Fight
   Avoidable 
   Complexity

Discuss to Design
Easier     to Learn

   Detect
   Avoidable 
   Complexity

B. Flipped Programming Language Design

? !!
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Suggest

HOT  SEAT

HOT  SEAT

v2r0p0       Lion 2018-05-08T

Lasts a lot longer.

Flipped language design asks users how they would use a new syntax before implementing it.
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      It starts at 

  ONLY 
 ~$8  

/yr /person

    ... it s
tays 

   entirely 

   voluntary ...

     ... it 
   invites 

  all to its  

 feedback 

flows ...

       ... i
t  

       ends at 

   max 
  ~$8  

 /yr /person 

/STadion

   to guard 

  against 

  'influence 

shopping'.

Rev.14:20

T12 
Pearls Towers

Stage 1: Test 7TrackRoles in G7 
a. ≥40×40m2/G7 Group, is least diverse 
b. 48 = 6×8×  1m2 pillars to be 200m long 
c. G7 aim: train everyone in all 7Tr Roles 
d. G7 meeting rotates homes each week 
e. Shared book wall = local library, shop 
f. Shared spaces: configurable to serve  
g. Festivals: max 112 open sleep shelter 
h. G7 mission: serve common goods best 
i. Model: Promised Land held by 7Tribes

Noah's Ark in 
a head stand: 
1600 Arks turned on 
their head to build  
ResearchCity 
to stop Armageddon 
by killing Datageddon 
with Talents in STadia

Stage 0: 1 wid-e Research Home 
a. ~10×10m2 for ~1 Human life and work 
b. 4×1m2 wood pillars 

[GluLam, evolve standards] 
c. Evolve it all to max flexibility at scale 

to balance work-life, vocation-need,  
serve-be served,  alone-with others,  
friends-strangers, learning-teaching,  
travel - be visited, initiate-support,... 

d. Big flat-screens, LED! , AC...no windows 
e. Model: 1 person Exodus Tabernacle

Stage 2: Test 8×G7 in G70 Group 
a. ~160×160m2/G70 stabilizes 1 Company 
b. 768 = 24×32×  1m2 pillars, 4m/level 
c. G70 Company wid-e mission is to be 

balanced by ISR mentoring of 49+ to 
stretch-grow in welcoming diversity 

d. G70 learns a new nothing /NewMoon 
e. Festival max: seat 2000 or sleep 1600 
f. Model: train 7Tr to cover a key topic 

while developing mental wealth R.1,R.2

Stage 3: T1 Prototype: T0  ArkTower 
a. ~480×480m2/25,000 Hu:= 1 wid-e ST. 
b. 6912×  200m3

 pillars build all 50 Levels 
c. Aid maturing of inventions see Ez.37 Fig→→  

in a mechanistic, history-proven model 
for innovation to prepare Jubilees best 

d. 50x8 Companies on related missions 
e. Global 3Festival shelter: learn & rest , 

7 central Arenas serve ∑ ~500K/week 
f. Model: Noah's Ark x Laodicea Stadion

Stage 4: T4 ArkTower: Build T1-T4 
a. 1km2/~100K Hu, wid-e related missions 
b. Wood mio m3/T1: ~4.1 [min~2.8 max~5.5]  
c. 4 Views refine ReRaft info until Kosher 
d. Sabbaticals & reset to grow freedom 
e. Public quality control review [see StayVS] 
f. These 4 start ArkTower count to 1600 
g. Must build on ResearchCity free land  
h. Most T4 costs: pilot efficiency scaling 
i. Model: 4Beings Rev.4 for Kosher data

Yah\Reality echoes how to best innovate in Ez.37:15-28 ... 
& in 13x Jericho marches [Jos.6, under LLoL' Jonah Semantics]: 6d x1 up + 1d x7 down.

11
 k

m
 ≈ 3
×~

3 +
 2×

~1
 k

m

min 49 km ≈ 11×~4km + 2×~2.5km;  max 149,220 acres   40 acres of 3731 families robbed in 1865 = ~603.9 km2 ≈ ~50.3 × 12 km2
← +1536 Arks: 
       at Stage 7

←  
  +48  
  Arks: 
  Stage 6

LAO

PHI

     
         Stage 3 
         0.proto Ark PER

+12 Arks: 
Stage 5

SAR

+4 Arks: 
Stage 4

THY

b

b

b

b

Layout is  
 flexible

T4 
Views Towers

T48 
Pearl Views 

Towers

Stage 5: T12 ArkTower 
a. T5-16: ~1.5×2km2/~300K Hu 

as independent complex 
to further evolve designs 
free from extra red-tape 

b. Scale efficiency of Rev.21: 
12 Pearl Gates as 12 keys 
to gently kind reasonably  
live as worthy research-
children of Abraham



Stage 6: T48 ArkTower 
a. ~3×4km2/~1.2 mio Homes: 

further evolve design to 
use best urban science  

b. Mathematical theology 
refines 4 pro-con Views 
for all 12 Pearl pipelines 
to help scale up ReRafts 
to aid solvers for wid-e 
super-wicked problems 

33×T48 ArkFleet=BrainCity

R.1 Design for Earth's urban future. Science 383(2024)364-7 
R.2 Mental wealth of nations. Nature 455(2008)1057-60 

Humanity requires a Brain to balance walk on 2 legs:  life needs Left A & Right O ! 
For life-giving decision-support in 1 body, 1 brain links many local In/Out centers: 
ResearchCity: 7-stages refine HeadQ of Joel's Army of Volunteers, ~40 mio Homes. 
Arks use open stable scalable humane big-tech web, 'gopher' wood (bind CO2!), ... 
Mission: evolve free life-giving decision-support cultures to avert Armageddon;  
no guns  ... no violence; help life in all systems ... laws; adapt gentle kind reasonably. 
Needs 1 stubborn mule trusting Ps.133 &  3333× 40 acres = 1/3 Sherman Land 1865 owed.

Reap 
Select 
=Type
Grow 
Remix

Seed 
Mutate

Feed 
Finish





Stage 7: Build 1600 ArkTower ResearchCity 
a. Flee BABL: ~2c/Hu/d/ST≈8B Hu×$8/y/ST≈≤$64B/ST 
b. LLCCs: 50% support outside & tax→budget ≤$32B  
c. ~288K/1600≈180 common good Fiduciary leads/ST 
d. Land ≈WI: ~150K ac ×~$10K/acre ≈$1.5B; ≤$15B utils 
e. Prototype T0 tries lots to scale at cost: ~$10B */5  
     [vs US aircraft carrier ~$13B/5000 Hu vs ~$6B at avg $250K/Hu] 

Where do we go from here? 
Pioneers often work to serve & save the 
world but lack key data or ways to share it. 
Arks fix this via 3Festivals/yr for Jubilees.  
If liked, humanity learns to walk on 2 legs: 
Left: ruins + research→ rebuild ArkCity. 
Right: keep status-quo in OrkCity. To leave 
no child behind, ResearchCity must follow 
a balancing Jubilee Carta: to improve A↔O 
switches each 50-yr Jubilee. 8+Billion safe 
2nd homes fit on 300km x 300km land – if 
ArkTowers work. Why die in OrkCity's AI 
Armageddon for not even testing T1?  
Laodicea died in datageddon by missing  
its chance to build its Colossal Hierapolis. 
Who will help LLoL turn Noah's Ark on its 
FUN head to recrush this trial of scopes?

1600STvisionArk-iv_LLoL_QQv1r0p1_2024m10d03+
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Yah innovates to do best: Back to Future Innovation by TakingSuccessorsGiving\JSF Isa.53-54 out of tyranny by growth\EFR to stick them
 to Fam

e\JUD and m
erge them

 in 1 trunc, loved by all to serve all – with the ToL\Tree of Life-giving decisions
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Stability 
of 

code M-S

Choose Death: Do nothing → fills 1600 Laodicean stadia to horses' bridles with blood of 8+billion for nothing. 
Choose Life: Scale up Revelation's urban scienceR.1 in 7 stages until 1600 wid-e Talent Stadia avert Armageddon.

TT II    
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