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Abst ract

Thi s docunent updates the Deterministic Spatial Restoration Protoco
(DSRP) specification by defining the |lowlevel silicon nmenory pointer
trajectories required to execute 4-to-1 Macro-Pi xel Fusion

To achi eve zero-CPU, hardware-wire speed execution and elimnate

pi peline nenory stalls, DSRP rejects single-row or single-colum
iterative scanning. This specification mandates a Dual - Row

Paral | el Shunt (DRPS) mechani sm where the hardware nenory controller
treats the 2D canvas as interlocking row pairs, scanning horizontally
with a 2-bit sliding window to output the 2-bit Absolute Gate Nunbers
within a single clock cycle.
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progress."
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1. Theoretical Foundation and Core Axi ons
1.1. The Axiom of Pre-determ ned States

Cl assi cal Shannon Informati on Theory operates under the pernanent

assunption that channel transmission is a probabilistic variable governed

by future uncertainty. DSRP rejects this paradi gmbased on a different

physical reality: at the exact mllisecond a 1500-byte bl ock is captured
into the 8-row by 1500-col um canvas matrix, every binary state (0 and 1)

is already an absol ute, unalterable physical existence in menory.



Because the probability of state variation inside the captured frame is
exactly zero, the abstract mathematical conputation of data values is
conmputationally inefficient. DSRP replaces nunerical values with
determni stic physical spatial coordinates, trading network bandw dth for
absol ute spatial positions.

1.2. Protocol Execution Mde

The DSRP protocol engine MJIST operate strictly as a line-by-1line,
streamoriented pipeline. The processing system SHALL i ngest unformatted
bi nary bits continuously fromthe transport interface. As soon as the

i ngestion buffer reaches exactly 1500 bytes, the pipeline MJST

i medi ately isolate that chunk and execute the structural transformations
natively. Processed, conpressed chunks SHALL be jetted over the wire
without lingering in |ocal storage, maintaining a 1.46 KB slice context.

1. 3. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in BCP 14 [ RFC2119].

2. Core Architectural Constraints and Canvas Topol ogy
2.1. The 2D Mnochromatic Canvas Matrix Layout

The DSRP Canvas Layer is defined as a static two-di nensional nested
matrix structure fixed permanently at 8 rows by 1500 col unms, perfectly
enconpassing a 12,000 bits gl obal allocation

2.2. The 2x2 Macro-Pixel Sub-Gid Topol ogy

The entire Canvas Layer is structured as an interlocking grid of 2x2
macr o- pi xel bl ocks. Each independent bl ock occupi es a 2-di nensi ona

spatial footprint containing exactly four discrete quadrant coordi nates.
This sub-grid architecture defines a fixed topol ogical tenplate consisting
of an Upper Horizontal Conponent (odd-indexed bit-cells) and a Lower

Hori zontal Conponent (even-indexed bit-cells):

S . S . +
| bl | b3 | <-- (dd Di agonal Row
B B +

| b2 | b4 | <-- Even Di agonal Row
E E +

3. The Omi bus 4-Gate/ 16-State Non-Lossy Mappi ng Specification

The core nechani sm of DSRP relies on a strict 4-to-1 Macro-Pi xel Fusion
operation. The processing engine SHALL slice the binary bit-streaminto
quad-cells of exactly 4 bits [bl, b2, b3, b4], representing a nathematica
set of exactly 16 discrete states (24 = 16). |Inpl enentati ons MJST NOT
depl oy probabilistic guessing or predictive entropy nodeling. DSRP handl es
all 16 states with absol ute non-1ossy precision by napping theminto 4
spatial 2-bit Absolute Gate Nunbers: 00, 01, 10, and 11.

3.1. The Spatial Coordinate Steering Law

The 2-bit Absolute Gate Nunber token [G high, G|low does not represent
an abstract character value; it acts as a rigid 2-di nensional spati al
steering rudder controlling the physical lines of the 2x2 macro-pi xe
quadr ant bl ock standard:

0 The High-Oder Bit (G high) MIJST directly map and control the static
binary orientation of the Upper Horizontal Vector (Top Row. b1, b3).

o0 The LowOrder Bit (G.low) MIST directly nap and control the static
bi nary orientation of the Lower Horizontal Vector (Bottom Row. b2, b4).



3.2. The 16-State Topological Distribution Mtrix
To elimnate algorithmc searching, the full set of 16 predeterm ned
permut ati ons MJST be mapped natively into the four specific 2-bit gate
tokens based strictly on the spatial states of coordinates bl and b2
3.2.1. Absolute Gate Nunber 10 (G _high=1, G| ow=0)
The transnmitter MJST assign token 10 to any quad-cell block where the
predeterm ned structural state matches the condition [bl=1, b2=0].
This maps the foll owi ng subset of physical permnutations:

[1010], [1000], [1100], [1001], [1101]

The resulting 2x2 sub-grid renders a rigid physical diagonal nmatrix:

B B +
| 1 | 0 | <-- Upper Vector Locked
E E +
| 0 | 1 | <-- Lower Vector Locked
T T +

3.2.2. Absolute Gate Number 01 (G_high=0, G| ow=1)
The transmitter MJST assign token 01 to any quad-cell block where the
predeterm ned structural state matches the condition [b1=0, b2=1].
This maps the foll owi ng subset of physical permnutations:
[0101], [02111], [0011], [0100], [0110]

The resulting 2x2 sub-grid renders a rigid physical anti-diagonal matri x:

T T +
| 0 | 1 | <-- Upper Vector Locked
B B +
| 1 | 0 | <-- Lower Vector Locked
E E +

3.2.3. Absolute Gate Nunmber 11 (G_high=1, G_|ow=1)
The transmitter MJST assign token 11 to any quad-cell bl ock where the
predeterm ned structural state matches the condition [bl=1, b2=1].
Thi s includes macro-bl ocks skipped by the filtration sweeper (e.g.,
un-extracted all-ones clusters). This maps the foll owi ng subset:
[1111], [1110], [1011]

The resulting 2x2 sub-grid renders a dual -high horizontal matrix:

S S +
| 1 | 0 | <-- Upper Vector Locked
Fommmaa - Fommmaa - +
| 1 | 0 | <-- Lower Vector Locked
Fomm oo Fomm oo +

3.2.4. Absolute Gate Nunmber 00 (G _high=0, G_|ow=0)
The transmitter MJST assign token 00 to any quad-cell bl ock where the
predeterm ned structural state matches the condition [b1=0, b2=0].
Thi s includes nmacro-bl ocks skipped by the filtrati on sweeper (e.g.,
un-extracted all-zeros clusters). This maps the foll ow ng subset:
[0000], [0001], [0010]

The resulting 2x2 sub-grid renders a dual -1 ow horizontal matrix:



| 0 | 1 | <-- Upper Vector Locked

| 0 | 1 | <-- Lower Vector Locked

By executing this topological allocation, DSRP handl es 100% of hi gh-
entropy random ci phertexts (AES) with an unalterabl e 50% physical vol une

reduction (conmpressing 12,000 bits down to exactly 6000 bits / 750 bytes)

wi t hout data | eakage or mat hematical approxination.
4. Protocol -Layer |nplementation and Linear Array Unpacking

DSRP achi eves hi gh-performance execution wi thout requiring rmandatory
hardware silicon nodification. Inplenentations SHALL depl oy seani essly
within software network stacks, virtual NIC (vNIC) drivers, kernel-
space network subsystens, or user-space routing daenpbns running on
standard comodity server equi pment. The depl oynent |ayer handl es data
re-alignment and nulti-channel spatial re-inflation natively using

| ow | evel sequential software nenory arrays and poi nter base-address
byte increnents.

4.1. The Zero-Estimation Software Re-inflation Standard

Upon extracting the 750-byte encrypted payl oad packet over the wire
(conprising exactly 6000 bits of sequential 2-bit Absolute Gate
Nunbers), the software protocol |ayer MJST execute direct, |inear
menory vector deploynent. The de-franing software subsystem SHALL

NOT initialize progranmatic | oop | ookups, recursive decoding steps,
state estimation variables, or probabilistic inference netrics.

The decodi ng application MIST | oop through the 6000 bits of gate nunber
tokens sequentially in 2-bit steps [G high, Glow, expanding each token
directly back into its target 4-bit destination spatial quadrant inside
a pre-allocated 12,000-bit nenory canvas array using direct bitw se
array indexing:

0 \When parsing token 10: The protocol layer MIST blindly and instantly

all ocate binary state 1 to the first (bl) and fourth (b4) bit positions

of the active quadrant index, and binary state O to the second (b2)
and third (b3) bit positions within the nenory bl ock.
0 \When parsing token 01: The protocol layer MIST blindly and instantly

all ocate binary state 0 to the first (bl) and fourth (b4) bit positions

of the active quadrant index, and binary state 1 to the second (b2)
and third (b3) bit positions within the nenory bl ock
o When parsing token 11: The protocol |ayer MJST blindly and instantly

allocate binary state 1 to the first (bl) and second (b2) bit positions

of the active quadrant index, and binary state 0 to the third (b3)
and fourth (b4) bit positions within the menory bl ock.
0 \When parsing token 00: The protocol layer MIST blindly and instantly

all ocate binary state 0 to the first (bl) and second (b2) bit positions

of the active quadrant index, and binary state 1 to the third (b3)
and fourth (b4) bit positions within the menory bl ock.

This software | oop conpletes bit-perfect reconstruction driven entirely
by sequential nmenory array filling. Because each 2-bit gate nunber

maps to a uni que geonetric quadrant blueprint, the restored data
retains total mathematical symmetry and identical side-channel packet
entropy netrics, achieving 100% non-1ossy restoration within standard
commodity OS kernel environnents.

5. Cryptographic Integrity and Symmetric Re-Alignnent Specification
A common mi sconception anobng cl assical cryptographic inplenentation

reviewers is that mapping a 4-bit quad-cell into a 2-bit Absolute
Gat e Nunber token induces a destructive, lossy truncation of bit



el ements b3 and b4, which would inherently trigger the cryptographic
aval anche effect during downstream Advanced Encryption Standard (AES)
decrypti on operati ons.

This section provides the formal engineering specification proving that
DSRP acts as a mathematically symetric encapsul ati on w apper. The
intermedi ary 2x2 spatial tenplate deployed by the receiver software
protocol |ayer MJST undergo an obligatory, bit-perfect Reverse

Per mut ati on Shunt operation prior to forwarding the binary sequence

to the cryptographic decryption subsystem

5.1. The Internediary Geonetric Scaffold Paradi gm

The 2-bit Absolute Gate Nunbers (00, 01, 10, 11) jetted over the
wire MJUST NOT be interpreted by the protocol |ayer as abstract data
val ues. They SHALL function strictly as two-dinensional spatial
coordi nate routing comuands.

VWhen the receiver protocol layer (vNIC driver or kernel network stack)
parses the 2-bit tokens sequentially, the blind generation of the

2x2 sub-grid tenplates (e.g., rendering '1001' for Gate 10 or '0110
for Gate 01) SHALL serve exclusively as a hi gh-speed, zero-CPU
"CGeonetric Scaffold" in nmenory.

This scaffol ding exists solely to achieve |ine-speed horizontal and
vertical bit-alignnment over the 1500-col um by 8-row canvas array. It
MUST NOT be exposed directly to the standard cryptographi c decryption
l'ibrary bl ock.

5.2. The Pre-Decryption Reverse Pernutation Shunt (Re-Alignnent Cycle)

I medi ately following the full |inear menory canvas array filling
and prior to invoking the standard AES decryption engine call, the
recei ver protocol |ayer MJST execute an autonmated, non-probabilistic
Synmetric Re-Alignnment cycle across all 3000 macro- pi xel bl ocks.

The decodi ng engi ne SHALL cross-reference the received 2-bit Gate
Nunber token against the systemis static Odd- Even Topol ogy standard
defined in Section 2.5 to re-calculate and restore the exact nissing
spatial variance inline within the menory register.

5.2.1. The Absolute Non-Lossy Restoration Mapping Matri x

The protocol |ayer MJUST apply a hardwired, zero-CPU bitw se array
restoration | oop. The encoder-decoder symetry guarantees that the
original quad-cell bit pernmutation [bl, b2, b3, b4] is mapped back
with 100% bit-perfect precision based strictly on the received gate
token constraints:

o |If Gate Nunber = 10: The decoder core knows with determnistic
certainty that the original state conditions match [bl=1, b2=0].
The protocol layer SHALL instantly nap the bl ock nmenory coordinates
back to their specific original quad-cell pernutation (e.g.
restoring '1010’, ’'1000', or '1100° back to its exact bit-aligned
i ndex | ocation).

o |If Gate Nunber = 01: The decoder core knows with determnistic
certainty that the original state conditions match [b1=0, b2=1].
The protocol layer SHALL instantly nap the bl ock menory coordinates
back to their specific original quad-cell permutation (e.qg.
restoring '0101’, ’'0111’, or ’'0100° back to its exact bit-aligned
i ndex | ocation).

o |If Gate Nunber = 11: The decoder core knows with determnistic
certainty that the original state conditions match [bl=1, b2=1].
The protocol |ayer SHALL instantly nmap the bl ock menory coordinates



back to their specific original quad-cell pernutation (e.g.
restoring '1110°, '1101', or 1011 back to its exact bit-aligned
i ndex | ocation).

o |If Gate Nunber = 00: The decoder core knows with deterministic
certainty that the original state conditions match [b1=0, b2=0].
The protocol |ayer SHALL instantly nap the bl ock menory coordinates
back to their specific original quad-cell pernutation (e.gqg.
restoring '0001’, '0010', or '0000" back to its exact bit-aligned
i ndex | ocation).

5.3. Compl ete Aval anche Effect Eradication

Because the Symmetric Re-Alignnent cycle specified in Section 5.2
reconstructs the exact, original 12,000-bit ciphertext stream

generated by the transnitter before any cryptographic processing is

i nvoked, the downstream standard AES decryption library receives a 100%
bit-perfect, un-nmutated copy of the encrypted stream

The cryptographi ¢ aval anche effect is natively neutralized because the
binary delta between the original transmtter ciphertext and the post-
re-alignment receiver ciphertext is exactly zero. The decrypted
payl oad pl aintexts (video streanms, web docunents, or file franes)
SHALL render with zero spatial distortion or data corruption
achi eving absol ute non-1ossy transport pipeline fidelity.
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