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Preface: what this atlas is for

You asked for books that teach everything about everything. The honest way to answer that request is not
with a single frozen textbook, but with a living library: a structure that begins with fundamentals, branches
into every major domain, and keeps updating as knowledge changes. Book 00 is that atlas. It explains how
the whole library fits together, how a learner can move from zero to contribution, and how the technical core
links to the wider human world of language, history, institutions, and design.

This atlas is designed to be better than ordinary school books in a specific way: it makes dependencies
explicit, keeps theory tied to building and measurement, treats writing and explanation as core technical
skills, and makes frontier contribution part of the design instead of an afterthought. School often stops at
recall. This library is built to continue through implementation, design, replication, synthesis, and original
work.

A reader can use this package in three modes. In survey mode, use the volume map to understand the
landscape of knowledge. In apprenticeship mode, follow one pathway from foundations into a chosen
specialty. In contributor mode, use the research and studio guidance to move from learning existing work to
improving it. The paired Book 01 in this package goes deeper on the science, engineering, computing, and
biotechnology core that motivated the original request.



PART I

Learning all fields without losing depth

The point of breadth is not shallow accumulation. The point is to build a structure in
which new knowledge can be placed, tested, and connected.

Chapter 1. What it means to teach everything

Everything is not a pile of disconnected facts. It is a network of models, observations, languages, tools,
institutions, and practices. To teach everything well, a library must do four things at once: teach concepts,
teach methods, teach tools, and teach judgment. Concepts answer what a field says. Methods answer how it
knows. Tools answer how it works in practice. Judgment answers when a model is valid, when it fails, and
what consequences follow from using it.

A genuine 'everything' curriculum must therefore include more than STEM. It must include mathematics and
computation, but also language, writing, history, philosophy, ethics, economics, law, design, education, and
leadership. Advanced engineering without communication fails in teams. Powerful AI without ethics or
governance fails in society. Biology without chemistry is shallow; chemistry without transport is incomplete;
software without users is unfinished; knowledge without teaching dies with its holder.

The library in this atlas is broad by design and recursive by design. Each volume teaches its own subject and
also teaches how that subject connects upward and downward: to prerequisites beneath it, to applications
beside it, and to frontier questions beyond it. That recursive structure is how a learner eventually moves from
consuming knowledge to expanding it.

Why breadth fails in most curricula

Breadth fails when fields are presented as disconnected courses, when tools are taught without first
principles, or when theory is separated from building and explanation. A universal library must
repeatedly connect concept, method, tool, artifact, and judgment.

Chapter 2. The universal primitives of knowledge

Across all domains, the same deep primitives keep reappearing. Once a learner sees them, transfer becomes
much easier: an unfamiliar field stops looking like chaos and starts looking like a variation on known
patterns.

Primitive Why it appears everywhere

Representation Every field uses symbols, diagrams, maps, models, and data structures to compress



reality into a form that can be reasoned about.

Without units, scales, calibration, and error estimates, information cannot become

uantity and measure
Q y trustworthy knowledge.

Objects, components, networks, hierarchies, and constraints determine what a

Structure
system can and cannot do.

Whether in mechanics, circuits, biology, or societies, state evolves through time

Change and dynamics .
& y under rules, inputs, and disturbances.

Physical systems are shaped by conservation, conversion, storage, transport, and

Energy and matter R
gy dissipation.

Measurement, communication, coding, inference, and control all depend on how

Signal and information . L. >
information is represented and transmitted.

Noise, variation, incomplete information, model error, and adversaries force all

Uncertaint . —_—
J serious work to reason probabilistically.

Stability, adaptation, learning, and regulation all depend on loops that compare

Feedback and control desired and actual behavior.

Design means choosing among competing objectives such as cost, speed, power,

Optimization and tradeoff
safety, accuracy, and beauty.

Algorithms, memory, and executable procedures are the general-purpose engines of

Computati
omputation modern knowledge work.

Biological evolution, learning systems, markets, and institutions all change through

Adaptation and evolution o .
P variation, selection, and feedback.

Knowledge is created and deployed inside legal, ethical, social, and economic

Values and institutions .
structures that shape what gets built.

Chapter 3. The zero-to-contributor ladder

Leading contributors are not made by reading alone. They climb a ladder of increasingly demanding artifacts.
Each level keeps the earlier ones but adds a new capability: seeing, solving, building, integrating,
questioning, and then enabling others to do the same.

A practical library should let a reader identify their current rung, choose the next one, and know what kind of
work proves readiness. The table below turns that idea into a reusable progression.

Level Name What it means Typical artifact
0 Literacy Can read the vocabulary Glossary, summary, concept map
Routine problem
1 u_l P Can solve standard exercises Homework-quality derivations or code
solving
2 Implementation Can build known solutions Prototype, script, circuit, lab exercise
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3 Integration Can connect subsystems Working multi-part project
4 Design Can choose tradeoffs deliberately Architecture note, design review, test plan

Benchmark, reproduction report, validation

5 Replication Can reproduce literature or specs
memo
. o . . New method, dataset, explanation, or
6 Original contribution Can improve the state of practice . P
device
. o Curriculum, open-source project, lab, or
7 Institution building Can teach and scale others

program

Chapter 4. The six-part study engine

The library uses a six-part study engine: read, solve, simulate, build, measure, explain. Reading without
problems creates the illusion of understanding. Solving without building creates brittle abstraction. Building
without measurement encourages self-deception. Explaining without critique hides confusion. Every mature
field requires all six.

A weekly cadence works better than binge learning. A strong week contains one long-form reading session,
one problem set session, one implementation or simulation block, one measurement or validation block, and
one short writing session that explains what changed in your understanding. This pattern turns passive
exposure into durable skill.

The final multiplier is teaching. When a learner writes a note, explains a concept, records a benchmark, or
mentors a peer, they expose their assumptions and improve retention. That is why communication and
pedagogy sit inside the library rather than outside it.

1. Read Use textbooks, documentation, standards, papers, and historical sources to build a first map.

2. Solve Work routine and non-routine problems until the abstractions become usable.

3. Simulate Turn equations and ideas into models that can be executed, visualized, and stressed.

4. Build Create physical or software artifacts that force decisions about interfaces, tolerances, and failure.
5. Measure Use instruments, logs, tests, and benchmarks so that beliefs are checked against reality.

6. Explain Write and teach what changed in your understanding; explanation reveals hidden confusion.



PART I

The map of all major knowledge domains

The library is organized into grand families so that breadth becomes navigable and

prerequisites become visible.

Chapter 5. The grand families of knowledge

Human knowledge is too large to learn as a flat list. It becomes manageable when grouped into grand
families whose internal logic is clear. The table below shows the families used by this atlas and the role each
one plays in a complete education.

Family

Meta-foundations

Formal sciences

Physical sciences

Life and health

Engineering and hardware

Computing and digital
systems

Mechanical, energy, and
motion

Human systems and
institutions

Language, arts, and
education

Role in the library
Learn how to learn, reason, research, document, and update
knowledge.

Logic, math, algorithms, probability, and numerical methods: the
abstract engine room.

Physics, chemistry, materials, Earth systems, and the laws governing
matter and energy.

Biology, physiology, neuroscience, medicine, biotech, and biological
information.

Circuits, control, RF, semiconductors, lithography, FPGA, VLSI, and
embedded systems.

Software, languages, systems, security, Al, LLMs, UX, and digital
infrastructure.

Mechanics, manufacturing, fluids, propulsion, chemical plants,
robotics, BCI, and embodied systems.

Economics, law, ethics, governance, policy, and the social conditions
of knowledge.

Writing, teaching, art, design, media, leadership, and the human
transmission of knowledge.

Representative
span

Book 00 and
Volume 0

Volumes 1-6

Volumes 7-12

Volumes 13-15

Volumes 16-22

Volumes 23-31

Volumes 32-37

Volumes 38-39

Volumes 40-42



Chapter 6. The dependency graph without a picture

Without a picture, the dependency graph can still be spoken clearly. Logic, language, and arithmetic sit at the
floor. From there come discrete mathematics, calculus, linear algebra, and probability. Physics and chemistry
depend on those. Engineering depends on physics, chemistry, and computation. Biology depends on
chemistry but also develops its own higher-level organizing principles such as regulation, evolution, and
information flow. AT depends on mathematics, statistics, optimization, software, and hardware. Law, ethics,
economics, and governance sit beside the technical layers because they constrain what should be built, who
bears risk, and how systems are adopted.

In practice, the graph is not a line but a weave. A learner can begin with code before advanced calculus, or
with electronics before deep quantum theory, or with biology before materials science. What matters is not a
single canonical order but awareness of missing prerequisites and the discipline to backfill them before
confusion turns into mythology.

That is also why this package includes both an atlas and a core omnibus. The atlas gives the whole map. The
technical core provides depth where the original request concentrated its energy. Together they form the first
layer of a true universal library.

Chapter 7. From schoolbook learning to frontier contribution

Most textbooks stop after the first two or three layers of competence: vocabulary, derivation, and routine
exercises. A frontier-ready education needs more layers. It needs tool fluency, experimental or
implementation skill, failure analysis, replication of existing results, and then carefully delimited novelty.

The progression used here is: survey, rigorous foundation, tool mastery, build-and-measure, replicate-and-
benchmark, then contribute. Survey prevents disorientation. Rigorous foundation prevents cargo-cult
learning. Tool mastery turns theory into action. Build-and-measure exposes idealization gaps. Replication
trains scientific honesty. Contribution comes last, because novelty without discipline usually produces noise.

Layer Primary work Output
. Can name the main ideas and place
Survey Terminology and map
them
Foundation Derivations and core models Can solve standard problems
Tool mastery = Software, hardware, and methods Can implement known workflows
Build and
rdan Artifacts and evidence Can validate against reality
measure
Replication = Benchmarking and reproduction Can verify or challenge claims

Can add new capability or

Contribution = Improvement and explanation )
understanding



PART Il

The 43-volume library

Each volume is written as a zero-to-frontier ladder: scope, core modules, build path,
and contributor path.

Meta-foundations

These volumes teach how to learn, reason, document, and update knowledge. They are the universal
multiplier.

Volume 0. How to Learn, Think, and Research

Meta-foundations

Scope. This volume turns curiosity into a disciplined practice. It teaches note-making, memory, estimation,
dimensional analysis, argument structure, source evaluation, literature review, experimental design,
falsification, and how to turn a vague interest into a sequence of solvable questions.

Core modules. Core modules include reading difficult texts, building concept maps, keeping a lab
notebook, designing a study calendar, ranking sources from textbook to paper to specification, reasoning
under uncertainty, and distinguishing explanation from mere memorization.

Build path. Learners should build a personal knowledge system, a reading log, a reproducibility checklist,
and a weekly cycle that includes reading, problems, simulation, building, measurement, and writing. The
main artifact is a portfolio of clear explanations and replications.

Contributor path. The contribution milestone is to review claims critically, reproduce a published or
documented result, identify the hidden assumptions, and design the next better experiment, benchmark, or
exposition.

Formal sciences

These volumes teach the precise languages of proof, quantity, uncertainty, computation, and simulation.

Volume 1. Logic, Proof, and Discrete Structures

Formal sciences

Scope. This volume teaches the grammar of exact thought: propositions, predicates, quantifiers, sets,
functions, relations, graphs, combinatorics, state machines, and proof techniques. It is the base language for
mathematics, theoretical computer science, verification, and formal reasoning.



Core modules. Core modules cover direct proof, contradiction, contrapositive, induction, invariants,
recursion, graph traversal, counting principles, modular arithmetic, Boolean algebra, and the difference
between syntax, semantics, and models.

Build path. Students should prove theorems, model simple systems with graphs and automata, analyze
recurrences, and write small programs that make the abstractions executable. Every abstract object should be
connected to a real engineering use case.

Contributor path. The contribution milestone is the ability to formalize an ambiguous problem, state
assumptions cleanly, and either prove a result, construct a counterexample, or design a machine-checked
argument.

Volume 2. Calculus, Linear Algebra, and Geometry

Formal sciences

Scope. This volume teaches continuous change and high-dimensional structure. It covers single- and
multivariable calculus, vectors, matrices, eigenvalues, orthogonality, coordinate systems, and the geometric
intuition that powers physics, control, graphics, optimization, and machine learning.

Core modules. Core modules include limits, derivatives, integrals, Taylor expansions, gradients, Jacobians,
Hessians, line and surface integrals, linear transformations, subspaces, singular value decomposition, and
change of basis.

Build path. Learners should solve symbolic and numerical problems, implement matrix factorizations,
visualize fields and surfaces, and connect derivatives to sensitivity, stability, and optimization in concrete
systems.

Contributor path. The contribution milestone is fluency in moving between equations, geometry, and code,
so that new models can be derived, tested, and extended rather than only used by recipe.

Volume 3. Differential Equations, Optimization, and Numerical Methods

Formal sciences

Scope. This volume teaches how dynamic systems are modeled and solved when closed-form answers are
unavailable. It links differential equations, constrained optimization, numerical stability, approximation error,
and simulation practice.

Core modules. Core modules include ordinary and partial differential equations, boundary conditions,
finite difference and finite volume ideas, root finding, interpolation, quadrature, gradient-based and gradient-
free optimization, convexity, and error propagation.

Build path. Students should simulate oscillators, diffusion, transport, control systems, and optimization
problems. They should compare analytic and numerical solutions, estimate error, and learn when a
simulation result is trustworthy and when it is not.

Contributor path. The contribution milestone is the ability to construct or improve a solver, diagnose
numerical pathology, and choose the right approximation for the physics, data, and design objective at hand.



Volume 4. Probability, Statistics, and Inference

Formal sciences

Scope. This volume teaches reasoning under uncertainty, from random variables and distributions to
estimation, hypothesis testing, Bayesian inference, causality, experimental design, and statistical decision-
making.

Core modules. Core modules include expectation, variance, common distributions, limit theorems,

confidence intervals, likelihood, regression, generalized linear models, resampling, Bayesian updating,
information criteria, and the distinction between correlation and causation.

Build path. Learners should analyze real data, design experiments, compute uncertainty bounds, and
challenge seductive but invalid statistical claims. The book emphasizes data ethics, measurement quality, and
reproducible analysis.

Contributor path. The contribution milestone is the ability to design a valid study, quantify uncertainty
honestly, and combine domain knowledge with statistical modeling to make decisions that survive scrutiny.

Volume 5. Algorithms, Data Structures, and Complexity

Formal sciences

Scope. This volume teaches how problems become procedures and how procedures consume time, space,
communication, and energy. It moves from arrays, trees, heaps, and graphs to dynamic programming, greedy
methods, randomized algorithms, and complexity classes.

Core modules. Core modules include asymptotic analysis, recursion, hashing, sorting, search, graph
algorithms, string processing, amortized analysis, approximation, parallelism basics, and the boundary
between tractable and intractable problems.

Build path. Students should implement core data structures from scratch, benchmark them, reason about
cache and memory effects, and connect algorithmic choices to system-level behavior in databases, compilers,
Al and robotics.

Contributor path. The contribution milestone is the ability to design a new algorithmic formulation, justify
it, and evaluate its true cost on realistic hardware and datasets rather than only on paper.

Volume 6. Scientific Computing, Simulation, and Data Analysis
Formal sciences
Scope. This volume teaches the computational workflow used across modern science and engineering:

problem formulation, model selection, discretization, implementation, validation, visualization, and
communication of results.

Core modules. Core modules include numerical linear algebra, simulation pipelines, parameter sweeps,
Monte Carlo methods, uncertainty propagation, visualization, performance profiling, scientific software
hygiene, and reproducibility by notebooks, scripts, tests, and containers.

Build path. Learners should create end-to-end computational studies: derive a model, code it, validate it
against reference results, visualize outputs, and write a technical memo that explains assumptions and
limitations.
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Contributor path. The contribution milestone is the ability to build a trustworthy computational instrument
that other people can run, inspect, extend, and rely upon for real decisions.

Physical sciences

These volumes teach the laws of matter, energy, fields, and the Earth system.

Volume 7. Classical Physics: Mechanics, Thermodynamics, and Waves

Physical sciences

Scope. This volume teaches motion, force, energy, momentum, oscillation, heat, and the conservation laws
that organize engineering intuition. It shows how simple models scale into machines, vehicles, reactors, and
laboratories.

Core modules. Core modules include Newtonian and Lagrangian mechanics, rigid bodies, work and power,
entropy, equations of state, heat transfer basics, resonance, wave propagation, and dimensionless analysis.
Build path. Students should solve canonical mechanics problems, measure real systems, estimate orders of
magnitude, and connect governing equations to actuators, structures, fluids, and thermal devices.

Contributor path. The contribution milestone is to derive a model from first principles, know which terms
can be neglected, and defend those approximations by scale analysis and measurement.

Volume 8. Electromagnetism, Optics, and Field Theory

Physical sciences

Scope. This volume teaches electric and magnetic fields, charge and current, Maxwell's equations, wave
propagation, polarization, optics, and the bridge from field theory to circuits, antennas, imaging, and
photonics.

Core modules. Core modules include electrostatics, magnetostatics, boundary conditions, transmission
lines, reflection and refraction, dispersion, resonators, waveguides, Fourier optics, and measurement with
practical instruments.

Build path. Learners should analyze static and dynamic fields, design simple optical and RF components,
and move fluently between differential form, integral form, circuit abstractions, and laboratory
measurements.

Contributor path. The contribution milestone is the ability to choose the right level of abstraction—from
full-wave field model to lumped circuit to geometric optics—and justify the tradeoffs.

Volume 9. Modern Physics: Relativity, Quantum Mechanics, and Statistical
Mechanics

Physical sciences

Scope. This volume teaches the conceptual and mathematical structure of modern physics: special relativity,
quantum states and operators, measurement, indistinguishability, ensembles, and statistical emergence.
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Core modules. Core modules include Lorentz transformations, spacetime intervals, Hilbert spaces,
operators, commutators, Schrodinger dynamics, tunneling, spin, identical particles, partition functions, and
the microscopic roots of thermodynamic behavior.

Build path. Students should derive simple quantum systems, simulate time evolution, solve model statistical
systems, and compare the formal mathematics with the physical meaning of observables and experiments.

Contributor path. The contribution milestone is the ability to move cleanly between formal quantum
language, computational models, and the experimental constraints that shape real devices and measurements.

Volume 10. Quantum Information and Quantum Computing
Physical sciences

Scope. This volume turns quantum mechanics into computation. It covers qubits, gates, circuits,
measurement, entanglement, noise, error correction, algorithms, compilation, and hybrid quantum-classical
workflows.

Core modules. Core modules include Dirac notation for information processing, circuit identities,
measurement statistics, no-cloning, teleportation, variational methods, fault-tolerance concepts, quantum
complexity, and the practical role of noise and calibration.

Build path. Learners should simulate circuits, run small examples on software and hardware backends,
compare classical and quantum resources, and critique inflated claims with careful complexity and error
analysis.

Contributor path. The contribution milestone is the ability to map a scientific or algorithmic problem into

the right quantum representation, benchmark it honestly, and contribute either better algorithms, better
software, or better error-aware evaluation.

Volume 11. Chemistry and Materials

Physical sciences

Scope. This volume teaches atoms, bonding, orbitals, reactions, equilibria, kinetics, electrochemistry,
polymers, ceramics, metals, semiconductors, and structure-property-processing-performance relationships.

Core modules. Core modules include thermodynamics of reactions, phase behavior, acids and bases, redox
chemistry, diffusion, crystal structure, defects, corrosion, batteries, catalysis, and how material choice
constrains engineering design.

Build path. Students should balance reactions, estimate rates and yields, interpret spectra and phase
diagrams, and connect microscopic chemistry to batteries, sensors, coatings, reactors, and fabrication
processes.

Contributor path. The contribution milestone is to reason from mechanism to material behavior and to
design experiments that separate kinetic limits, thermodynamic limits, and transport limits.

Volume 12. Earth, Climate, Energy, and Environment

Physical sciences
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Scope. This volume broadens the library beyond the laboratory into the planetary system. It teaches
geology, atmospheric and ocean dynamics, climate, energy resources, environmental chemistry, life-cycle
thinking, and sustainability constraints.

Core modules. Core modules include Earth systems, radiation balance, carbon and nutrient cycles,
renewable and nonrenewable energy systems, storage, grids, pollution, remediation, risk, and policy-relevant
measurement.

Build path. Learners should construct simple climate and energy models, analyze energy flows, compare
technologies on physics and systems grounds, and distinguish realistic engineering from unsupported
extraordinary claims.

Contributor path. The contribution milestone is to integrate science, engineering, economics, and policy
with clear accounting of tradeoffs, uncertainty, externalities, and scale.

Life and health

These volumes teach life, physiology, medicine fundamentals, biotechnology, and biological information
processing.

Volume 13. Biology: Cells, Genetics, Evolution, and Ecology

Life and health

Scope. This volume teaches life as an information-processing, energy-processing, and evolving system. It
covers cellular organization, genetics, gene regulation, metabolism, development, populations, evolution, and
ecological interaction.

Core modules. Core modules include central dogma, membranes, signaling, enzymes, heredity, mutation,
selection, phylogeny, population dynamics, and systems-level thinking from molecular networks to
ecosystems.

Build path. Students should trace information flow from DNA to phenotype, model simple regulatory
networks, analyze population and evolutionary scenarios, and connect biological structure to function across
scales.

Contributor path. The contribution milestone is to reason simultaneously about mechanism, variation, and
selection, and to design biological experiments that produce interpretable evidence rather than confusing
correlations.

Volume 14. Physiology, Neuroscience, and Medicine Fundamentals

Life and health

Scope. This volume teaches how organisms function and fail. It covers organ systems, homeostasis,
neurophysiology, sensation, motor control, disease mechanisms, pharmacology fundamentals, and the
measurement logic of clinical and physiological data.

Core modules. Core modules include cardiovascular and respiratory dynamics, endocrine regulation, neural
signaling, synapses, perception, motor pathways, inflammation, infection, dosage reasoning, and ethical
constraints in human-centered science.
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Build path. Learners should interpret physiological signals, connect molecular and cellular changes to
whole-body function, and understand how measurement error, bias, and intervention timing shape medical
conclusions.

Contributor path. The contribution milestone is to combine mechanistic understanding, quantitative data,
and responsible ethics when proposing new diagnostics, therapies, or neurotechnology.

Volume 15. Biotechnology, Bioinformatics, and DNA Programming
Life and health

Scope. This volume teaches how biological systems are measured, modeled, edited, and engineered. It
covers sequencing, alignment, phylogenetics, omics data, synthetic biology, CRISPR concepts, pathway
design, and DNA as both biological substrate and programmable medium.

Core modules. Core modules include sequence analysis, databases, pipelines, probabilistic models for
biological data, design-build-test-learn cycles, molecular cloning logic, gene circuits, and biomolecular
computation.

Build path. Students should build analysis pipelines, use Biopython-class tooling, interpret genomic data
responsibly, and design small synthetic biology concepts while respecting biosafety, ethics, and the
difference between computation and wet-lab reality.

Contributor path. The contribution milestone is to integrate computation, molecular understanding, and
experimental design so that biological data become actionable knowledge and new hypotheses can be tested
rigorously.

Engineering and hardware

These volumes turn laws into devices, circuits, chips, measurements, and manufacturable systems.

Volume 16. Electrical Engineering and Circuit Analysis
Engineering and hardware

Scope. This volume teaches voltage, current, charge, energy storage, network laws, transients, power,
analog behavior, and the discipline of reading and creating schematics that map cleanly onto physical
hardware.

Core modules. Core modules include Ohm and Kirchhoff laws, Thevenin and Norton models, RC/RL/RLC
dynamics, diodes, transistors, op-amps, filters, power supplies, grounding, noise, measurement, and
schematic literacy.

Build path. Learners should breadboard, solder, simulate, and measure real circuits; compare model to
oscilloscope trace; and learn why ideal equations fail in the presence of parasitics, tolerance, and layout.

Contributor path. The contribution milestone is to move fluently from requirements to schematic to
prototype to debug report, with quantitative reasoning about failure modes and margins.
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Volume 17. Signals, Systems, Control, and Estimation

Engineering and hardware

Scope. This volume teaches how systems transform information and how feedback makes behavior stable,
unstable, fast, noisy, or robust. It links differential equations, Laplace and Fourier methods, state-space
models, and observers.

Core modules. Core modules include convolution, sampling, aliasing, frequency response, controllability,
observability, PID, root locus, Bode intuition, Kalman filtering, sensor fusion, and robust control tradeoffs.

Build path. Students should model plants, design controllers, filter noisy data, and validate the difference
between simulation and hardware. Examples should span motors, drones, reactors, and physiological
systems.

Contributor path. The contribution milestone is to shape behavior deliberately under uncertainty, limited
sensing, delayed computation, and safety constraints.

Volume 18. Electromagnetics, RF, Microwave, Antennas, and Photonics

Engineering and hardware

Scope. This volume takes field theory into practice for high-frequency systems. It covers transmission lines,
Smith charts, matching, S-parameters, waveguides, cavity and distributed behavior, antennas, radar basics,
and photonic analogies.

Core modules. Core modules include impedance transformation, scattering parameters, microwave
network design, resonators, radiation patterns, polarization, EMI/EMC, low-noise design, and laboratory
measurement with VNAs, spectrum analyzers, and near-field intuition.

Build path. Learners should design and characterize matching networks, filters, antennas, and simple RF
chains, while learning how packaging, connectors, layout, and calibration alter the real answer.

Contributor path. The contribution milestone is to decide when a system must be treated as distributed
rather than lumped, and to design across theory, simulation, fabrication, and measurement without losing the
thread.

Volume 19. Semiconductor Devices, Fabrication, and Laser Lithography

Engineering and hardware

Scope. This volume teaches how matter becomes electronics. It covers band structure intuition, p-n
junctions, MOS devices, scaling, process flow, oxidation, deposition, etch, doping, photolithography, laser-
based patterning, yield, and process variation.

Core modules. Core modules include device IV behavior, capacitance, noise, short-channel effects,
interconnect limits, cleanroom logic, masks, resist chemistry, process integration, metrology, and how
fabrication constraints drive architecture.

Build path. Students should trace the path from material to transistor to interconnect stack, read cross-
sections and process diagrams, and understand why chip design choices cannot be separated from fabrication
reality.

Contributor path. The contribution milestone is to reason across device physics, process economics,
reliability, and design rules when proposing a new structure or fabrication route.
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Volume 20. Digital Design, HDL, FPGA, and Embedded Logic

Engineering and hardware

Scope. This volume teaches digital systems as timed hardware rather than software disguised as hardware. It
covers Boolean design, synchronous logic, finite-state machines, datapaths, clocking, reset strategy, timing
closure, and hardware description languages.

Core modules. Core modules include Verilog/VHDL-style thinking, combinational versus sequential logic,
constraints, simulation, synthesis, place and route, timing analysis, resource tradeoffs, and board-level FPGA
integration.

Build path. Learners should implement counters, pipelines, buses, signal-processing blocks, and hardware
accelerators on FPGA targets, then compare behavioral simulation to post-route behavior and real-board

measurements.

Contributor path. The contribution milestone is to architect digital systems that meet correctness, timing,
power, and integration constraints simultaneously, not one at a time.

Volume 21. VLSI, Verification, EDA, and Computer Architecture

Engineering and hardware

Scope. This volume teaches large-scale digital integration from microarchitecture to physical signoff. It
covers pipelines, caches, memory hierarchy, buses, coherency concepts, verification strategy, timing, power,
floorplanning, and design-for-test.

Core modules. Core modules include RTL quality, formal and simulation-based verification, synthesis
flows, place and route concepts, clock distribution, power integrity, area-performance-power tradeoffs, and
the EDA workflow from specification to silicon.

Build path. Students should design a modest processor or accelerator subsystem, verify it, reason about
hazards and memory behavior, and trace how architectural decisions affect physical closure and energy.

Contributor path. The contribution milestone is to connect architectural novelty to verification cost,
implementation feasibility, and end-to-end system impact rather than only chasing abstract performance.

Volume 22. Microcontrollers, Instrumentation, and Real-Time Embedded Systems
Engineering and hardware

Scope. This volume teaches resource-constrained computing at the hardware boundary. It covers MCU
architectures, interrupts, timers, buses, ADCs, DACs, sensors, actuators, firmware structure, and real-time
timing guarantees.

Core modules. Core modules include peripheral configuration, serial protocols, scheduling, debouncing,
power modes, fixed-point reasoning, watchdogs, hardware bring-up, and the difference between a working
demo and robust firmware.

Build path. Learners should build sensing and control systems, log data, manage latency, and create
reproducible debug procedures using logic analyzers, oscilloscopes, and structured firmware design.
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Contributor path. The contribution milestone is to make a device reliable under noise, timing pressure,
hardware faults, and field conditions, with documentation that another engineer can actually maintain.

Computing and digital systems

These volumes turn abstractions into software, platforms, secure systems, Al, and human-centered digital
tools.

Volume 23. Software Engineering, Programming Languages, and Compilers
Computing and digital systems

Scope. This volume teaches how software scales from scripts to durable systems. It covers requirements,
architecture, data modeling, APIs, testing, debugging, refactoring, language design ideas, parsing,
interpretation, and compilation pipelines.

Core modules. Core modules include type systems, memory models, abstraction boundaries, version
control, CI, design patterns, dependency management, code review, syntax trees, intermediate
representations, and toolchain thinking.

Build path. Students should design medium-sized systems, write tests before and after change, inspect
generated code, build a small interpreter or compiler, and understand why maintainability is an engineering
variable, not an afterthought.

Contributor path. The contribution milestone is to create software that remains understandable under
growth, concurrency, performance pressure, and team turnover.

Volume 24. Python, Scientific Python, and Biopython
Computing and digital systems

Scope. This volume teaches Python as a language for automation, scientific computing, data work, Al
experimentation, and biological computation. It goes from syntax and data structures to packages, numerical
arrays, notebooks, testing, and scientific workflows.

Core modules. Core modules include control flow, functions, classes, typing, file formats, environments,
numerical computing, plotting, data frames, scientific libraries, packaging, and Biopython-style interfaces for
sequence and bioinformatics tasks.

Build path. Learners should write clean scripts, reusable modules, data and analysis pipelines, laboratory
notebooks, and domain-specific tools that bridge computation to chemistry, biology, physics, and
engineering experiments.

Contributor path. The contribution milestone is to use Python not merely to glue tools together, but to
create reliable research-grade systems, reproducible analyses, and publishable computational results.

Volume 25. C, C++, Systems Programming, and Performance Engineering

Computing and digital systems
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Scope. This volume teaches memory, layout, ownership, interfaces to hardware, concurrency, and
performance close to the machine. It covers C and C++ not as syntax trophies but as tools for systems,
numerics, engines, and embedded control.

Core modules. Core modules include pointers and references, value categories, RAII, templates, object
models, undefined behavior, cache behavior, profiling, build systems, interoperability, and safe performance-
oriented design.

Build path. Students should write from-scratch data structures, parsers, numeric kernels, device drivers or
firmware-adjacent code, and performance benchmarks that reveal the cost of abstraction and the value of
careful design.

Contributor path. The contribution milestone is to reason about correctness and speed together, especially
where hardware, operating systems, and libraries meet.

Volume 26. C#, .NET, and Platform/Application Engineering

Computing and digital systems

Scope. This volume teaches C# and the .NET ecosystem as a platform for strong application engineering,
services, tooling, GUIs, data systems, and cloud-connected software with modern language features and
managed runtime discipline.

Core modules. Core modules include object-oriented and generic design, asynchronous programming,
LINQ-style data shaping, memory and garbage collection concepts, libraries, testing, web and desktop
application structure, and integration patterns.

Build path. Learners should build maintainable applications, APIs, and tools, connect them to storage and
services, and write code that is readable, diagnosable, and deployable across realistic environments.

Contributor path. The contribution milestone is to design application platforms and developer tools that
improve reliability, performance, and team velocity at the system level.

Volume 27. Databases, Operating Systems, Networks, and Distributed Systems
Computing and digital systems

Scope. This volume teaches the invisible machinery behind modern computing: persistence, processes,
memory, file systems, scheduling, protocols, routing, replication, consensus, and cloud or edge deployment.

Core modules. Core modules include relational and nonrelational models, transactions, indexing, OS
abstractions, sockets, transport, distributed failure modes, observability, virtualization, and the unavoidable
tradeoffs between consistency, latency, and scale.

Build path. Students should design databases, profile services, deploy distributed applications, and trace
bugs that cross boundaries between code, network, storage, and runtime behavior.

Contributor path. The contribution milestone is to design resilient systems that remain understandable
under partial failure, load, and evolution.
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Volume 28. Cybersecurity, Cryptography, Privacy, and Safety Engineering

Computing and digital systems

Scope. This volume teaches adversarial thinking and trustworthy system design. It covers threat modeling,
secure coding, authentication, authorization, cryptographic primitives, protocols, privacy, attack surfaces,
and safety case thinking.

Core modules. Core modules include classical and modern cryptography concepts, key management,
protocol reasoning, memory safety, supply-chain risk, monitoring, incident response, safety integrity, and the
difference between accidental failure and hostile misuse.

Build path. Learners should threat-model real systems, harden code, reason about secrets and trust
boundaries, and produce security and safety documentation that survives engineering review.

Contributor path. The contribution milestone is to integrate security and safety into design from the start,
rather than bolting them on after systems become complex and brittle.

Volume 29. Al Foundations: Machine Learning, Deep Learning, and Optimization
Computing and digital systems

Scope. This volume teaches Al from first principles: representation, objective functions, optimization,
generalization, evaluation, and the many places where models can appear powerful while being unreliable.
Core modules. Core modules include linear models, kernels, trees, neural networks, gradient descent,
regularization, embeddings, sequence and vision basics, interpretability, benchmark design, and error
analysis.

Build path. Students should implement learning pipelines, train and evaluate models, inspect failures,
compare classical and deep methods, and keep careful records of data lineage, metrics, and reproducibility.

Contributor path. The contribution milestone is to create or improve models and datasets in ways that are
measurable, honest about limits, and useful outside the benchmark sheet.

Volume 30. Local LLMs, Embeddings, Vector Search, RAG, and Agent Systems
Computing and digital systems

Scope. This volume teaches practical large-model systems as engineering stacks rather than magic. It covers
tokenization, transformers, inference, quantization, local deployment, embeddings, retrieval, chunking,
reranking, evaluation, tool use, and agent orchestration.

Core modules. Core modules include prompt and context management, retrieval pipelines, vector
databases, memory design, hallucination control, benchmark design, safety, latency-cost tradeoffs, and how
to build Al systems that remain inspectable and debuggable.

Build path. Learners should run local models, build a retrieval-augmented application, compare embedding
and reranking choices, and design evaluations that measure usefulness, faithfulness, and operational
robustness.

Contributor path. The contribution milestone is to move from demo culture to systems thinking: better
datasets, better retrieval, better evaluation, better compression, and tighter integration with real workflows.
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Volume 31. Human-Computer Interaction, Visualization, UX, and Product Design
Computing and digital systems

Scope. This volume teaches how technical systems become usable, legible, and humane. It covers
interaction design, cognitive load, accessibility, visual encoding, information architecture, prototyping, and
the relationship between interface decisions and system success.

Core modules. Core modules include human factors, display and control design, dashboard reasoning,
visual perception, experiment design for usability, product thinking, and writing documentation that supports
learning rather than obscures it.

Build path. Students should create interfaces, dashboards, workflows, and technical docs; test them with
users; and learn how bad defaults, poor wording, and weak visual hierarchy can destroy otherwise strong
systems.

Contributor path. The contribution milestone is to design tools and experiences that help people think
better, decide better, and collaborate better.

Mechanical, energy, and motion

These volumes treat machines, fabrication, fluids, propulsion, process plants, robotics, and embodied
intelligence.

Volume 32. Mechanical Engineering, Materials, Solid Mechanics, and Manufacturing
Mechanical, energy, and motion

Scope. This volume teaches structures, stress, strain, fatigue, tolerancing, machine elements, CAD intuition,
manufacturing methods, and the interplay between material choice, process capability, and product
performance.

Core modules. Core modules include statics, strength of materials, deformation, failure criteria, bearings,
gears, tolerances, additive and subtractive manufacturing, design for assembly, and metrology.

Build path. Learners should design and analyze parts, read mechanical drawings, account for tolerances,
and connect simulations to fabrication reality and inspection results.

Contributor path. The contribution milestone is to design mechanisms and structures that are not only
theoretically strong but manufacturable, inspectable, maintainable, and economically sensible.

Volume 33. Fluid Dynamics, CFD, Heat Transfer, and Aerodynamics

Mechanical, energy, and motion

Scope. This volume teaches fluids as moving, diffusing, compressing, and heating matter. It covers
continuity, momentum, boundary layers, turbulence intuition, compressible flow, heat transfer, dimensional
analysis, and computational approaches.

Core modules. Core modules include Navier-Stokes structure, Reynolds and Mach numbers, drag and lift,
internal flow, external flow, shocks, convection, diffusion, finite volume methods, and validation against
experiment.
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Build path. Students should solve canonical flows, simulate and measure simple fluid systems, analyze
wings, ducts, and thermal management problems, and learn why meshing, boundary conditions, and
validation matter so much.

Contributor path. The contribution milestone is to combine theory, simulation, and experiment to improve
performance while staying honest about turbulence models, uncertainty, and scale effects.

Volume 34. Propulsion, Rockets, Plasma, MHD, and Space Systems
Mechanical, energy, and motion

Scope. This volume teaches how controlled energy conversion produces thrust and motion across
propellers, turbines, jets, rockets, electric propulsion, plasma devices, and magnetohydrodynamic concepts. It
also introduces guidance, structures, and mission-level reasoning for aerospace and space systems.

Core modules. Core modules include thrust equations, nozzle flow, propellants, engine cycles, specific
impulse, staging, orbital basics, plasma behavior, Lorentz-force intuition, MHD limits, power systems, and
the systems engineering of flight hardware.

Build path. Learners should calculate propulsion performance, compare architectures, analyze mission
tradeoffs, and separate established engineering from speculative claims by applying conservation laws and
measured constraints.

Contributor path. The contribution milestone is to design or evaluate propulsion concepts with disciplined
thermodynamics, fluid mechanics, electromagnetics, materials, and mission requirements all in view.

Volume 35. Chemical Engineering, Reactors, Separations, and Process Control
Mechanical, energy, and motion

Scope. This volume teaches industrial transformation of matter at scale. It covers material and energy
balances, transport, reaction engineering, reactors, separations, safety, process economics, and control of
chemical plants and bioprocesses.

Core modules. Core modules include stoichiometry, residence time, mass transfer, distillation, absorption,
extraction, catalysis, scale-up, P&IDs, hazards, and optimization of yield, purity, throughput, and energy use.

Build path. Students should model reactors and separation trains, read and draft process schematics, and
connect chemistry to transport and control in real production settings.

Contributor path. The contribution milestone is to redesign a process with simultaneous attention to
kinetics, separations, safety, environmental impact, operability, and economics.

Volume 36. Robotics, Mechatronics, Drones, and Autonomous Systems

Mechanical, energy, and motion

Scope. This volume teaches sensing, actuation, embodiment, estimation, planning, and autonomy in
machines that move through the world. It covers manipulators, mobile robots, drones, integration of software
and hardware, and safety.
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Core modules. Core modules include kinematics, dynamics, actuators, perception, SLAM intuition,
planning, sensor fusion, embedded control, airframes, power systems, payload tradeoffs, and verification in
simulation and field tests.

Build path. Learners should assemble and test robotic subsystems, tune controllers, log and analyze flight or
motion data, and understand the difference between an elegant algorithm and a robust fieldable robot.

Contributor path. The contribution milestone is to integrate mechanics, electronics, control, software, and
mission design into autonomous systems that work outside the lab.

Volume 37. Brain-Computer Interfaces and Neuromorphic Computing

Mechanical, energy, and motion

Scope. This volume sits at the frontier between neuroscience, signal processing, hardware, and Al. It covers
neural recording modalities, decoding, stimulation concepts, closed-loop neurotechnology, spiking
computation, memory, and neuromorphic architectures.

Core modules. Core modules include EEG and invasive signal basics, feature extraction, decoding
pipelines, adaptive control, ethics of neurotechnology, spiking neurons, event-based sensing, hardware
constraints, and performance evaluation.

Build path. Students should process neural-like signals, build simple decoders, understand artifact rejection,
and compare conventional and neuromorphic approaches on latency, power, robustness, and interpretability.

Contributor path. The contribution milestone is to combine deep respect for biology, signal quality, human
ethics, and hardware/software co-design when proposing new neural interfaces or computing substrates.

Human systems and institutions

These volumes show how incentives, law, ethics, history, and governance shape technical life.

Volume 38. Economics, Decision Science, Operations Research, and
Entrepreneurship

Human systems and institutions

Scope. This volume teaches scarce resources, incentives, optimization, markets, queues, logistics, pricing,
cost, value creation, and how technical ideas become viable projects or firms.

Core modules. Core modules include microeconomics, macro context, game-theoretic intuition, decision
analysis, linear and integer programming, queueing, inventory, finance basics, business models, and
innovation strategy.

Build path. Learners should analyze tradeoffs, model supply chains and operations, estimate unit
economics, and learn how engineering decisions interact with adoption, reliability, cost, and organizational
constraints.

Contributor path. The contribution milestone is to build systems and ventures that are not only technically
elegant but economically coherent and strategically adaptive.
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Volume 39. History, Philosophy, Ethics, Law, Governance, and Policy

Human systems and institutions

Scope. This volume teaches how knowledge lives inside institutions, values, and power structures. It covers
history of ideas, philosophy of science, ethics, legal reasoning, regulation, governance, and public policy for
complex technologies.

Core modules. Core modules include epistemology, moral frameworks, rights and duties, risk governance,
standards, liability, intellectual property, public reasoning, and historical case studies in science, engineering,
medicine, and society.

Build path. Students should read primary sources, compare ethical frameworks, write reasoned policy
memos, and understand that technology changes society while also being shaped by social institutions.

Contributor path. The contribution milestone is to make technically informed decisions that remain
ethically legible and socially responsible under uncertainty and disagreement.

Language, arts, and education

These volumes make knowledge transmissible, meaningful, beautiful, and organizationally durable.

Volume 40. Language, Writing, Communication, and Pedagogy

Language, arts, and education

Scope. This volume teaches how ideas are explained, debated, taught, and remembered. It covers rhetoric,
technical writing, storytelling, explanation, diagramming, speaking, feedback, curriculum design, and the
craft of teaching difficult ideas well.

Core modules. Core modules include audience awareness, argument structure, documentation, editing,
instructional design, assessment, multilingual sensitivity, presentation, interviewing, and how language
shapes thought and collaboration.

Build path. Learners should write explanations, tutorials, specifications, grant proposals, and teaching
materials; present them aloud; revise them after critique; and measure whether they actually changed
understanding.

Contributor path. The contribution milestone is to become someone whose explanations let other people
learn faster, build better, and avoid predictable confusion.

Volume 41. Art, Design, Architecture, and Media Literacies

Language, arts, and education

Scope. This volume broadens the idea of knowledge beyond equations and code. It covers visual design,
composition, architecture, industrial design, media analysis, aesthetics, symbolism, and the relationship
between cultural form and technical systems.

Core modules. Core modules include proportion, layout, color and material reasoning, spatial design,
visual storytelling, media critique, industrial and architectural precedent, and how artifacts embody social
values.
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Build path. Students should analyze and create visual and spatial works, critique interfaces and products as
cultural as well as technical objects, and learn how beauty, clarity, and meaning alter adoption and
understanding.

Contributor path. The contribution milestone is to design artifacts, spaces, and media that are not only
functional but memorable, humane, and culturally aware.

Volume 42. Leadership, Management, Research Practice, and Frontier Studios
Language, arts, and education

Scope. This closing volume teaches how individuals and teams turn knowledge into sustained contribution.
It covers project management, mentorship, lab culture, grant thinking, publication, open-source practice,
team learning, and frontier studio design.

Core modules. Core modules include roadmapping, staffing, conflict resolution, peer review, replication,
research communication, portfolio building, open problems, and how to run a program that keeps learning
rather than stagnating.

Build path. Learners should manage a real project, publish or present results, mentor someone else, and
document decisions so that progress survives beyond one person's memory.

Contributor path. The contribution milestone is to build institutions, teams, and educational systems that
reliably produce new knowledge and better contributors over time.
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PART IV

Zero-to-contributor pathways

The library supports many entry points, but each path must still respect
prerequisites, deliberate practice, and evidence.

Chapter 8. Pathways through the library

No one becomes a leading contributor in every field simultaneously. The realistic path is to build a strong
core, choose a few depth areas, then deliberately widen again. The pathways below show how a learner can
move from zero into major families of work without losing the possibility of future breadth.

Pathway A: Scientific inventor-engineer

Start with Volumes 0-4, then 7-12, then 16-22 and 32-36. Build physical projects early: instruments, circuits,
control systems, thermal or fluid experiments, and one fabrication-oriented design. The milestone is to move
from solving given problems to framing your own design problem, collecting data, and defending a design
under tradeoffs.

Pathway B: Computing and Al builder

Start with Volumes 0-6, then 23-31, with enough 16-18 to understand the hardware stack beneath the
software. Build interpreters, services, databases, secure systems, ML pipelines, local LLM tools, and
evaluation harnesses. The milestone is to design software and Al systems that remain reliable under real
workloads and scrutiny.

Pathway C: Bio-digital systems researcher

Start with Volumes 0-4, then 11, 13-15, 17, 24, 29-30, and 37. Pair computation with biological
measurement and ethics from the beginning. The milestone is to connect molecular, neural, or physiological
signals to models and interventions without overclaiming what the data can support.

Pathway D: Educator-polymath and institution builder

Start with Volumes 0, 1, 2, 4, 23, 38-42, then repeatedly add technical depth in one or two domains. Keep a
public notebook, teach what you learn, and practice curriculum design. The milestone is not only personal
mastery, but the ability to create systems, courses, teams, and tools that multiply other people's learning.

Cross-training rule

Choose one depth track, one support track, and one communication track. For example: depth in robotics,
support in control and embedded systems, communication in writing and teaching. This prevents both
shallow generalism and brittle overspecialization.
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Chapter 9. Time horizons

In the first year, the main goal is literacy plus implementation: Volumes 0-4, one programming language, one
experimental or build practice, and consistent writing. In years two and three, the goal is integration: build
medium-sized projects, learn measurement discipline, and begin reading specifications, documentation, and
serious papers. Beyond that, the goal is design and replication: benchmark, reproduce, compare, and then
contribute.

Contribution should be defined broadly. A new theorem is a contribution. So is a better dataset, a clearer
explanation, a reliable measurement pipeline, a cleaner open-source tool, a safer design procedure, a better
educational resource, or a more legible synthesis across fields. The library is intentionally designed to value
these different forms of advancement.
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PART YV

Updating a living knowledge system

A library that aims at everything must be honest about change. It has to show how
knowledge is maintained, revised, and expanded.

Chapter 10. Source hierarchy and update loops

A library that claims to teach everything must also teach how to update itself. The source hierarchy matters.
Start with textbooks for structure, specifications and official documentation for exact behavior, standards for
interoperability and safety, review papers for map-level context, and primary papers or benchmark
repositories for frontier detail. Then validate through replication whenever stakes are high.

Each volume should be maintained by an update loop. Quarterly: scan major documentation, standards, and
toolchain changes. Twice a year: refresh the canonical projects and benchmarks. Annually: update the
frontier reading list, unresolved questions, and key historical case studies. Whenever a field changes rapidly,
the update notes become part of the curriculum rather than a separate afterthought.

A healthy knowledge system also records what it does not yet know. Unknowns, disagreements, model
limits, and open questions should be logged explicitly. This prevents overconfidence and trains contributors
to see the frontier as a set of live edges rather than a polished wall of certainty.

Source type What it is best for
Textbooks Conceptual structure and stable foundations
Official documentation Current behavior of tools, languages, and platforms
Standards and specifications Interoperability, safety, and exact interface requirements
Review papers Map-level understanding of a research area

Primary papers and benchmarks = Newest claims, methods, and evidence

Replication and field tests Reality check against idealized claims
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PART VI

Selected current primary resources

These are anchor sources for keeping the library alive. They complement, but do
not replace, textbooks and carefully designed projects.

Chapter 11. Current-source appendix

The atlas ends with a current-source appendix rather than pretending one static bibliography will remain
sufficient forever. The entries below are chosen because they are primary or near-primary starting points for
open learning, official behavior, or current tool use. They are not the whole library; they are anchors for
keeping the library alive.

Open courseware and open textbooks

* OpenStax for freely available, peer-reviewed introductory textbooks across many core subjects.

* MIT OpenCourseWare for open course materials that map undergraduate and advanced technical topics
into coherent study sequences.

Core programming and software platforms

e Official Python documentation for language reference, tutorial material, standard library, and current
language behavior.

e Microsoft's C# and .NET documentation for the managed language, runtime, libraries, and application
patterns.

Biocomputation and quantum tooling

* Biopython documentation for biological computation in Python, especially sequence and bioinformatics
workflows.

¢ Qiskit and IBM Quantum documentation for current quantum computing software workflows and
learning materials.

Al and machine learning tooling

e PyTorch documentation and tutorials for tensor computation, deep learning workflows, and the broader
model ecosystem.

* Hugging Face Transformers documentation for pretrained transformer systems, inference, training, and
deployment patterns.
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Hardware, EDA, and embedded platforms
 KiCad documentation for schematic capture and PCB workflows.
* Arduino documentation for beginner-friendly embedded programming and board-level experimentation.
* AMD Vivado documentation for FPGA design flow on AMD devices.
e Altera/Quartus documentation for FPGA design flow and system integration on Quartus-supported

devices.

Engineering governance and propulsion references

e NIST AI Risk Management Framework resources for trustworthy Al design and governance thinking.

* NASA Glenn educational propulsion references for rocket and propulsion fundamentals grounded in
mainstream aerospace engineering.
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APPENDIX A

Coverage map of the original request

The initial technical request is covered directly. The atlas also extends beyond it
into the wider fields a true everything-library needs.

Coverage map

The original request named a very large set of technical topics. The library below covers them directly, and it
also adds the broader domains that a true 'everything' curriculum must include: history, philosophy, law,
economics, art, writing, pedagogy, leadership, and institutional design.

Math, physics, chemistry, and dynamics

Topic or request Volume(s) Book 01 chapter(s)
mathematics 1-6 2,18
physics 7-10 3,4,5,19
quantum physics / quantum mechanics 9-10 4,5,19
chemistry 11 6, 20
chemical engineering 35 6, 20
fluid dynamics 33 12,23
aerodynamics 33 12,23
propulsion 34 12, 15, 23
MHD / plasma propulsion 34 12,15
free energy (thermodynamic sense) 11-12, 35 15, 20

Electronics, hardware, and fabrication

Topic or request Volume(s) Book 01 chapter(s)
electrical engineering 16-22 7,8,9, 21
circuit design and analysis 16 7,21
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schematic design / reading schematics
RF / microwave engineering
semiconductors
laser lithography
VLSI
HDL
FPGA (including 'gpga')

microcontrollers

Topic or request

software engineering
Python

Biopython / bio-python

CH++
C#
OOP / object-oriented design
AI from scratch

local LLMs, embeddings, RAG
robotics / drone design
brain-computer interfaces
neuromorphic computing
biotechnology / bio computation / DNA programming
systems design engineering

everything beyond the original list

Software, Al, biotech, neuro, and systems
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16
18
19
19
21
20
20-21

22

Volume(s)

23-31

24

15, 24

25

25

26

23, 25, 26
29

30

36

37

37

15

17,21, 22,42

0-42

7,21
8,21
9,21
9,21
9,21
9,21
9,21

9,21

Book 01 chapter(s)

10, 11, 22
10, 22

6, 10, 20, 22
10, 22
10, 22
10, 22
10, 22
11, 22
11, 22
12,23
13, 24
13,24

6, 20

14, 24

entire package



APPENDIX B

Package overview

This atlas is intended to be read together with the companion technical omnibus.

Package contents

* Book 00: Master Atlas. The document you are reading now. It gives the universal map, the learning
architecture, the contributor ladder, the volume-by-volume plan, and the update protocol.

* Book 01: Core Science, Engineering, Computing, and Biotechnology Omnibus. This companion volume
carries the deeper technical teaching chapters created earlier: mathematics, classical physics, quantum
mechanics, quantum computing, chemistry, biotechnology, circuits, RF, semiconductors, software, Al,
fluids, propulsion, robotics, BCI, neuromorphic computing, systems engineering, and the extended deep-
dive chapters.

e Combined Omnibus PDF. A merged reading copy that places Book 00 in front of Book 01 so the map
and the technical core can be read as one continuous work.

How to use the package

Read Book 00 first for the map and the learning architecture. Then use Book 01 for the deeper science,
engineering, computing, and biotechnology teaching chapters. The merged omnibus PDF exists so both
can be read as one continuous work.
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