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I. THEORY OF ENI6MA BINARY PROTECTION TACTICS

Abstract—This paper presents a formal treatment of
ENI6MA binary obfuscation techniques with mathematical
foundations and computational complexity analysis. We in-
troduce a layered defense system based on the Rosario-Wang
proof that achieves security through multiplicative complexity
barriers rather than singular cryptographic hardness assump-
tions. Our analysis demonstrates that the combined tactics cre-
ate a defense requiring 10584 operations to breach—exceeding
universal computational limits by a factor of 10°°4. We com-
pare this approach against standard cryptographic primitives
including AES, RSA, and elliptic curve systems, showing
superior scaling properties and partial quantum resistance.

Index Terms—Zero-Knowledge Proofs, Binary Obfuscation,
Cryptographic Security, Reverse Engineering Defense

A. I Introduction

Binary obfuscation is the practice of hiding sensitive data
inside compiled programs in a way that makes extraction
through reverse engineering computationally infeasible. Unlike
encryption which relies on mathematical hardness, obfuscation
raises the computational cost of extraction through layered
defenses.

The Rosario-Wang proof system represents a fundamen-
tally different approach than traditional cryptographic systems.
Where conventional approaches rely on a single hard problem
(factoring, discrete log), our system achieves security through
layered combinatorial complexity that compounds multiplica-
tively across multiple independent barriers.

This paper makes the following contributions:

1. Formal treatment of seven core obfuscation tactics with
mathematical foundations

2. Complexity analysis demonstrating super-exponential
scaling properties

3. Comparison with standard cryptographic primitives
showing superior security margins

4. Quantum resistance analysis showing maintained secu-
rity under Grover/Shor attacks

B. II. Security Model and Parameters

1) A. Defense Model: These techniques provide defense in
depth where: - Each layer multiplies the attacker’s required
effort - Static analysis yields incomplete or misleading data
- Dynamic analysis faces moving targets and time-limited
windows

The primary benefit is defense multiplication rather than
addition. When tactics are layered, an attacker cannot defeat

them independently—they must solve all layers simultane-
ously.

2) B. Parameter Definitions: Core parameters: H() is a
hash function (256-bit); p is the prime seed (512-2048 bits);
n is a session nonce (128 bits); w is the witness value; 7 is
the commitment token (256 bits); .S is the symbol space (72—
120K); N is validation rounds (12); k is shard count (4-8); R
is rotation positions (1,000).

3) C. Parameter Scaling: Unlike symmetric encryption
where doubling key size merely doubles security bits, the
Rosario-Wang system exhibits super-exponential scaling:

o Prime bits b: 512 — 2048 yields 2°12 — 22048

o Shards k: 4 — 16 yields 4! — 16! (8.7 x 10*!)

o Rounds N: 12 — 24 yields 72'2 — 7224 (10%2)

« Symbols |S|: 72 — 120K yields 7212 — 1200002 (103%)

C. III. Core Obfuscation Tactics

1) A. Prime-Seeded Private Alphabet: This tactic creates
a private alphabet where each character is represented by a
secret code derived from a prime seed.
Equations:
seed = H (p||n||w)

alphabet = Permute(S, seed)
codeword; = Extract(H (seed||i), b)

Process: (1) Combine prime, nonce, and witness through
hash to create seed; (2) Use seed to permute symbol space;
(3) For each position, derive unique codeword by hashing seed
with index.

Result: No readable strings exist in the binary. An attacker
sees only seemingly random bit patterns.

Security Analysis: To recover the private alphabet without
the seed requires |.S|! permutation tests. For 72 symbols, this
is approximately 10'%% operations.

Scaling: Increasing symbol space from 72 to 120,000 raises
complexity from 10?2 to 10%! for a 12-character secret.

2) B. Split Prime Sharding: This tactic splits a secret prime
into multiple pieces scattered throughout the binary using
XOR operations.

Equation:

P=S0Ds1DSs2D---Dsg—1

Process: (1) Generate £ — 1 random values; (2) Calculate
final shard so XOR of all shards equals prime; (3) Store each
shard in different module; (4) At runtime, gather and combine;
(5) Immediately zeroize after use.

Result: No single memory location contains the complete
secret. An attacker must find ALL shards.



Security Analysis: XOR-based sharding ensures each shard
is statistically independent and indistinguishable from random
data. Locating one shard provides zero information about the
complete prime.

Complexity: For k = 4 shards and 512-bit prime:

Total ~ 2°'2 x k! ~ 10'%* operations

3) C. Hash-Only Value Storage: This tactic stores only one-
way hashes of values, never the values themselves.
Equations:

h; = H(p||domain||symbol,)

valid <= H (p||domain||candidate) € {ho,...,h,}

Result: Even if an attacker extracts all stored hashes, they
cannot reverse them without knowing the prime.

Security Analysis: Brute-forcing requires computing
H (p||domain||candidate) for every possible (p,candidate)
combination—complexity of 2°12 x |S| minimum.

4) D. XOR Membership Check: This tactic checks if a
value belongs to a set without revealing which specific element
matched.

Equation:

membership(v, subset) = Je € subset : (v @ e =0)

Result: Multiple values appear valid, creating deliberate
ambiguity. The attacker knows only “match” or “no match.”

Security Analysis: For a 12-character secret verified against
12 subsets each containing 6 elements, an attacker must
consider 62 ~ 2.2 x 10° possibilities even with complete
operational visibility.

Scaling: Combined m = 72 subset size with ¢ = 24 checks
yields 7224 ~ 10** possibilities.

5) E. Per-Round Boolean Accumulation: This tactic vali-
dates a secret character-by-character across multiple indepen-
dent rounds where ALL must pass.

Equation:

N
result = H valid; = valid; A valids A - - - A valid y
i=1

where valid; = 1 if secret[i] € witness;, else 0.

Result: Partial success is indistinguishable from complete
failure. The attacker must guess correctly for ALL rounds
simultaneously.

Security Analysis: With 12 rounds and 10,400 witness po-
sitions per round, success probability is (1/10400)? ~ 10748,

Scaling: For N = 64 rounds and P = 100, 000 positions:

100000%* ~ 1032Y operations

6) F. Rotated Offset Alphabet Matching: This tactic parti-
tions a large symbol space into independent sets, each with its
own rotation offset.

Equations:

N
Total = H R, = RN
=1

Entropy = N x log,(R)

For UTF-8 (|S| = 120,000, N = 120 sets, R = 1,000
positions):
Total = 1000'2° ~ 10350

Entropy ~ 1,196 bits

Result: The combination space exceeds universal compu-
tational limits. There are approximately 10%° atoms in the
observable universe; this system creates 103¢ configurations.

7) G. Tau Horner Reduction (Anti-Replay): This tactic
creates a unique, non-reusable token binding a proof session
to a specific challenge.

Equation:

Using Horner’s method:
T =Co+ $(Cl + z(CQ “+ e+ I’(Cn_l)))

Result: Each proof session is cryptographically unique. The
tau is “burned” to an immutable ledger; replaying an old proof
fails.

Security Analysis: Forging requires either finding a hash
collision (complexity 2'2%) or solving the discrete logarithm
implicit in the polynomial commitment.

D. 1IV. Computational Complexity Analysis
1) A. Individual Tactic Complexity: Brute-force complexity
for each tactic:
« Private Alphabet (72 sym, 12 char): O(72!?) ~ 10?2,
infeasible
« Split Prime (4 shards, 512-bit): O(2512), impossible
« Hash Reversal (256-bit): O(2%%%), impossible
« Boolean Accumulation (12 rounds): O(10?%), infeasi-
ble
« Rotated Alphabet (120 sets): O(103%%), impossible
o Tau Collision: O(2%%%), impossible
2) B. Combined Tactic Complexity: When tactics are lay-
ered, complexities multiply:

C'combined = C'alpha.bet X C'sharding X Crotation X C’rounds

=10 x 10" x 10°% x 10*® = 10°%

At 10'? operations/second:
584
1012
For reference, the age of the universe is ~ 1.4 x 100 years.
The attack time exceeds this by a factor of 10%°,

-
= 10°™ seconds ~ 10°% years



E. V. Comparison with Standard Cryptography

1) A. Complexity Comparison: Standard primitive com-
plexities (classical):

o AES-128: 1038 (Grover: 254)

o AES-256: 1077 (Grover: 2'28)

o RSA-2048: 103* (Shor: broken)

« RSA-4096: 10*2 (Shor: broken)

o ECDSA P-256: 10%8 (Shor: broken)

« ECDSA P-384: 10°® (Shor: broken)

« Rosario-Wang: 10°%* (partial quantum: 103%0)

2) B. Security Margin Analysis: The Rosario-Wang system
exceeds AES-256 by:

10584

o = 10797
It exceeds RSA-4096 by:

10584

1042 — 10542

3) C. Quantum Resistance: RSA and ECDSA are vulnera-
ble to Shor’s algorithm (polynomial time). The Rosario-Wang
system maintains security because:

1. No reliance on integer factorization or discrete logarithms

2. Hash components see only quadratic Grover speedup

3. Combinatorial components have no known quantum ad-
vantage

Post-quantum complexity estimate:
V10154 % 10°%° x V1048 ~ 10%%

This remains 103%* times harder than quantum-reduced
AES-256.

4) D. Scaling Properties: Security scaling with parameter
increases:

o AES: 128 — 256 bit yields 2'2® increase

o RSA: 2048 — 4096 bit yields 228 increase

« ECDSA: P-256 — P-384 yields 254 increase

« Rosario-Wang rounds: 12 — 24 yields 10*® increase

« Rosario-Wang prime: 512 — 1024 yields 10'°* increase

Traditional cryptography scales linearly; Rosario-Wang
scales super-exponentially.

F. VI Attack Resistance Analysis

1) A. Static Analysis: Attacker Goal: Extract secrets from
binary without execution.

Barriers: - Hash-only storage eliminates plaintext (string
search yields nothing) - Split prime ensures no single loca-
tion contains complete seed - Decoy primes create multiple
plausible candidates

Complexity: Product of finding shards, determining order,
and decoding alphabet ~ 10'°°* operations.

2) B. Dynamic Analysis: Attacker Goal: Capture secrets
during runtime execution.

Barriers: - Zeroization reduces capture window to mi-
croseconds - Session derivation ensures values change per
session - Decoy operations confuse tracing

3) C. Replay Attack: Attacker Goal: Reuse a captured
valid proof.

Barrier: Tau burn mechanism ensures each proof is unique.
Forging a new tau requires O(22°) 2 1077 operations.

G. VII. Conclusion

The ENI6MA binary protection system achieves security
through layered combinatorial complexity rather than singular
cryptographic hardness assumptions. Our analysis demon-
strates:

1. Combined complexity of 10°%* operations—exceeding

universal computational limits

2. Super-exponential scaling where modest parameter in-

creases yield astronomical security improvements

3. Partial quantum resistance maintaining 10! complex-

ity under Grover/Shor attacks

4. Defense multiplication requiring simultaneous defeat of

all layers

The economic barrier to attack (10°7° USD) exceeds total
human wealth by 10°°°. The combined tactics create a defense
computationally infeasible to breach even with hypothetical
future advances.
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