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Scaling Decentralized Mining Payouts

Architectural Resilience, Cryptography,
and Bare-Metal Infrastructure
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VARIANCE REDUCTION WITHOUT CUSTODY

[PROTOCOL: GRIDPOOL_V1.2.8]
[CONCEPT: DECENTRALIZED REWARD SHARING]

GridPool operates as a decentralized reward-sharing protocol, fundamentally breaking the tradeoff between
centralized custodians and high-variance solo mining. It delivers up to 300x variance reduction compared to
pure solo mining, without ever aggregating funds in a central wallet.

HEX: #B8FF39

J” SOLO MINING w1 GRIDPOOL te7 TRADITIONAL FPPS POOLS 9

k¥ A B = o
HL-"':.- -'ll f b % T T |

[LOW VARIANCE / MAXIMUM CUSTODIAN RISK] v

v [MAXIMUM SOVEREIGNTY / EXTREME VARIANCE]

|IIIII|III|IIII|IIII|III||JI!J|IIII]|IIIIII!I|IIII|III|II'
|8:488 | [BxCB]

|BxB8 | Bx48]
[VARIANCE: =180k | RISK: HIGH] // I \\\

"SYSTEM": "SHARED LOTTERY MENING",

"MECHANISM": "Miner constructs the template; the protocol 4
enforces the payeut split natively via the colnbase.”,

"OPTIHSZATEON": “"MATHEMATICALLY BALANCED SOLUTION™,

“VARIANCE_REDUCTION": “UP TO 388x",

"CUSTODY": "ZERO_FUNDS_AGGREGATION"

e I—

e =

[STATUS: OPTEMAL PROTOCOL | CONSENSUS_DREVEN]

NEEN I 111 || I I 111 !I (N I 1 | NERE | 111 [i Lk | 11 I[ 111 I 1110 |

[BxFF]

[VARIANCE: <1% | RISK: CUSTODIAL]
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ARCHITECTURAL DIAGNOSTIC: EVALUATING PAYOUT PARADIGMS

LPROTOCOL: GRIDPOOL_V1.2.0] [CONCEPT: COMPARATIVE ANALYSIS] [Hmmua: jil ]
" _ -
HEXCODE WN P2P0O0OL V1/V2 TRADITIONAL FPPS POOLS GRIDPOOL [Ox7F]
L. =1
High
[ SHARECHAIN : None
(Requires secondary None : -
DEPENDENCY ] longest-chain tracking) (Ephemeral Winners List)
Extreme Zero
JEISUEELAY (U5 s (Central wallet) (Native Coinbase Split)
[HASHRATE Extreme 7t
CENTRALIZATION Low (Centralized block P
RISK] templates) (Client-side templates)
High | Tunable
[UBUAENRDI-T.;EI.UF[;F]H (Fast block times exacerbate (StPaLtul:um V1) (Dynamic threshold
propagation latency) filtering)




THE DECENTRALIZED PAYOUT STACK

[PROTOCOL: GRIDPOOL_V1.2.8] [CONCEPT: FULL STACK ARCHITECTURE] s B e

AN LLrmin

Understanding GridPool requires moving from foundational
consensus principles up through protocol design,
adversarial game theory, and bare-metal infrastructure.

LAYER 4: NETWORK & INFRASTRUCTURE

[PEER_TO_PEER_GOSSIP]
[DATA_PIPELINE _LATENCY]
[DISTRIBUTED_RELAY_NODES]
[BXTCP/IP]

LAYER 3: GAME THEORY & ECONOMICS

[ADVERSARIAL_STABILITY]
[VARIANCE_REDUCTION_MODEL]
[NASH_EQUILIBRIUM]

[ BXGAMETHEORY ]

LAYER 2: PROTOCOL & CRYPTOGRAPHY

[GRIDPOOL_PROTOCOL ]

[COINBASE _TEMPLATE _GENERATION]
[EPHEMERAL _PROOFS]

[BXECDSA]

LAYER 1: CONSENSUS & SECURITY

[BITCOIN_BLOCKCHAIN]
[PROOF_OF _WORK]
[NATIVE_ASSET_SECURITY]
[BXSHAZ56 ]

WL T T |
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LAYER 1: CONSENSUS & SECURITY

Securing the decentralized network without
introducing a secondary blockchain.

»
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ELIMINATING THE SHARECHAIN ATTACK SURFACE

P2Pool’s security depends on its internal hashrate to defend its secondary sharechain from reorgs. GridPool
abolishes the sharechain entirely in favor of an ephemeral Winners List. [BxSECURITY_PROTOCOL ]

An attacker with majority GridPool hashrate can economically dominate future payout slots, but there is no
internal longest-chain history to 51% attack, reorg, or privately rewrite. [BxNO_HISTORY_ATTACK_VECTOR]

B [P2POOL_VULNERABILITY]

[ATTACKER_NODE: 8xBAD_ACTOR]
<% [CHAIN_REORG_RISK: 51% ATTACK_VECTOR]
|
_ [ATTACKER_BLOCK: BXBAD1]
S -5 & [ATTACKER_BLOCK: @xBAD2]
O 4 N

e ﬁ%ﬂn

’ A i
f 1'*#“"&1”.:'5._‘# -
. . o
- _'-.-,‘:/
iy
-

'
Qfa;%. .
ﬂ%
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Erop 9.
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4 -"';ﬁl{
Eﬂ?ﬂgfg’ﬁ
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[GRIDPOOL _RESILIENCE]

[NO_HISTORICAL_CHAIN_TO_REWRLTE.
STATE_IS_EPHENERAL_UNTIL _FRCZE X >
N_BY_A_DISCOVERED_BLOCK. ]




HASH AS IDENTITY: NATIVE SYBIL RESISTANCE

In a permissionless environment, identities do not vote. GridPool achieves strict Sybil
resistance by tying identity exclusively to cryptographically verified Proof of Woxk.

‘ [> INEDMING_SHAHE_MESS#GE_HEEEIUED]\
[? DUPLICATE_ID_CHECK]

(If novel ID)

[? POW_VERIFICATION]

(Hash >= Threshold)

|> INSERTION]
RANK BY VERIFIED POW DIFFICULTY -> INSERT INTO WINNERS LIST

[X DROP_PACKET] (If duplicate ID)

[X DROP_PACKET] (Hash < Threshold)

|

[> ATTRIBUTION]
IDENTITY PERMANENTLY COMMITTED IN COINBASE SLOT-@
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[PROTOCOL_SCHEMA_V2.1] [BXCRYPTO_LAYER_ACTIVE] > g

™ et
l_ —| . 4 e
‘1
l‘"!.
.
e

LAYER 2: PROTOCOL
& CRYPTOGRAPHY

Exchanging cryptographic
proof of work without
exposing block templates.

[SECURE_POW_EXCHANGE]

[BLOCK_TEMPLATE_PRIVACY: TRUE] P ["fu _ 1S 0
% Ly > 4l
L ||k gy G : Ny
O Wy
w-.__.. 'F’ e !
[0xPROOF_VALIDATION_ENGINE] “wm}wqrﬂ“ﬂ- - :
2 'I" r_: NIH"-.._ i
{ "proof_type": "zk-SNARK", >~ o
"template_exposed": false, H_hl‘_r-t-.-,-lth ~
"validation_status": "©xSUCCESS" ~UTE)
} |
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VERIFYING PoW WITHOUT TEMPLATE TRANSPARENCY

GridPool peers must verify a miner’s payout commitment (the coinbase split) without requiring the miner to
broadcast their entire block template. The Boot Protocol Message (BPM) enables this via Blinded Merkle Proofs.

N |
[BLINCED_PROOF_¥1.2] b4
r L 00060000 {
BLOCK HEADER S "header": "0x0000000000000000000. . .",
(MERKLE ROOT) "coinbase_tx": "0100000000000000...",
L J "merkle_path": [L...redacted...]]
P el }
| = U e L
COINBASE TX ARBITRARY TX 1 ARBITRARY TX 2 ARBITRARY TX N ARBITRARY TX N

A Noteboo




|.-BLINDlNG TRANSACTIONS TO ENFORCE

CENSORSHIP RESISTANCE

By only transmitting the header, coinbase,
and the path to the root, GridPool is
resistant to transaction-content
censorship at the share-relay layer.

The Caveat: Peers don't learn nothing.

The coinbase branch leaks minor subtree
hashes, and network IDs remain visible.
But peers cannot censor specific standard
transactions because those transactions
remain entirely unobserved.

I_{ =l
“"censorship _resistance”: "HIGH",

"privacy level”: "MAXIRAL",
“peer_visibility”: "MINIMAL_HASHES_ONLY"

L} |

[OATA_FLOWA SHARED_VERIFICATION]

[DATA_FLOW: LOCAL_PRIVACY]

— [SHARED_DATA]

COINBASE SPLIT

BLOCK HEADER (300 addresses)

(MERKLE ROOT)

FULL UNBROADCASTED
STANDARD TRANSACTION
LIST (ENCRYPTED)

[ENCAPSULATED_&_PROTECTED]

[RETAINED_LOCAL_DATA]

[DAYA_FLOW: LOCAL_PRIVACY]

\

%



I [y =

"layer_1id": 3,
"incentive_alignment": "NEUTRALIZED",
“"adversarial_resistance”: "MAXIMAL"

LAYER 8 v
GAME THEORY

& ECONOMICS -

Aligning node incentives and
mathematically neutralizing
adversarial attacks.

LAYER_FOCUS_PATH_V3.0]

~
r{ = \
"layer_id": 3, S
"incentive_alignment": “NEUTRALIZED", >
"adversarial_resistance": "MAXIMAL" S
4
| o

00000031 ©0000000 ...
00000000 60000000 ...
OPFFFFFD OFPATFFF ...

[DATA_FLOW: ECONOMICS_ENGINE]

-

A

/4
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SCALING DEFENSES VIA SLOT-0 REWARD PROPORTIONS

GridPool creates natural immunity to Block Withholding attacks by structurally favoring the block finder. The 300-slot
Winners List reserves Slot 0 exclusively for the node that actually finds and submits the Bitcoin block. Slots 1-299 are shared.

[ATTACKER_SCENARIO: 50% WITHHOLDING]

[HASH_RATE: S8K]
[BLOLE SUBNTSSION: FALSE]
[SLOT @ STATUS: NULL]

[SLOTS_1-299] [SLOT_O: BLOCK_FINDER_PREMIUM]

X
|
N

[ANNOTATION] : Withholding blocks
means the attacker never captures
the premium Slot 0.
fattacker_slotB_capture: false}

0%
CAPTURE

58% CAPTURE
(HASH_POWER )

(%

- o

[RESULT: MATHEMATICAL_INEQUALITY]

[HONEST_MINER: MAX_PROFIT]
[ATTACRER EFFICLEMEY: REDUEEB |
[GRIGPODL_PROTOCOL_STATUS: SECURE]

[ATTACKER_EARNINGS] < [HONEST_PROPORTIONAL_SHARE]

ATTACKER_EAENINGS

T hLuc_Low

HONEST_PROPORTIONAL_SHARE

i
[ T )

I 1

[CONCLUDING_LABEL]: The attack is mathematically self-defeating.
Honest miners maintain a persistent statistical advantage over time.

{attack_status: 'NEUTRALIZED', honest_advantage: 'PERSISTENT'}

L= =




Dynamic Fork Resolution and the Strongest Team Rule

Race conditions and latency naturally cause temporary team splits (forks). The algorithm is
designed to aggressively seek out and join the most powerful team to maintain the lowest
possible variance.

.
=
L i
UNIFIED_NETWOREK_PATH
[HEX:00FFFF|
: L%
Lﬁ

Bitcoin Orange
[HEX:FF9900]

'- TEAM_A [WINNERS_LIST_A]

PATH_CONVERGEMNCE_GATEWAY

[1D:0%FFOA]
{'resolution_algorithm': ‘HIGHEST_DIFFICULTY_WINS'} |

(data_input: 'path_A_metrics"}

VS : ./

. SUM(Difficulty B) | ==~ —>
: e | F———
: N BLOCK _DIFFICULTY_COMPARISON
% (data_input: 'path_B_metrics'} [LD: DXFFOA]

e

- TEAM_B [WINNERS_LIST_B]

- - ) sesnnassnnaness

‘ DROP WEAKER LIST
[HEX.FFOOFF, with dotted effect|

Bitcoin Orange |HEX:FF2S00]

) THE STRONGEST TEAM-"
- |

L {STATUS. 'CONVERGED', VARTANCE: "MINIMLZED")
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fdata stream: 'UDP/TCP'}
fedge node_id: 'BxFFEEAD'}
{throughput: '16BGBPS'}

LAYER 4 ;- =
NETWORK &
INFRASTRUCTURE

Moving the bytes, connecting bare-metal
hardware, and deploying to the edge.

[LAYER_4 STATUS: ACTIVE]
[BANDKIOTH: HIGH]
[LATENCY: MINIMAL]

*

&1 NotebookLM



The Tri-Layer Communications Stack

GridPool leverages purpose-built protocols for distinct operational needs,
ensuring rapid block propagation without sacrificing UX.

[HTTP JSON] =---

{Used for static configuration (e.g.,
boot_portal_config.json), admin endpoints,
and initial peer bootstrapping.}

{Used for real-time UI updates, streaming
pool state, and monitoring peer health.}

[FAST UDP RELAY (PORT 3008)] =---1

{Used exclusively for low-latency BPM share
broadcasting and rapid difficulty proofs.}

{config_path: '/boot_portal_config.json'}
{config_path: '/boot_portal_jsoni'}
{config path: '.oomcas.json'}
{config_key: '.'}

ared

’r—w : "-E}ease_rnale_id": AR |




L.

Tuning the Network: Bandwidth vs. Granularity

The Winners List Threshold Difficulty is dynamically defined as 1/2 the difficulty of the lowest
proof from the previous round. This tunable parameter balances the network's
bandwidth overhead against competition granularity.

Increased Granularity = —  Reduced Bandwidth
& Bandwidth LTh reshold = 0.5 * min(Prev_WL_Diff) Sloranulary
e .
[BxFFEEAR] o-\ /o (BuFFEEAB) '
[Lower Threshold] e ==X Y . [Higher Threshold]
i | > — ST
“*'l“*l*";*'*l@' 2] o BURRCR LB (T U8 PP T T TR0
e
T N RN FANE RN PR AR ERSE O

N\—o

[BAFFEEAD)

IR {Allows tiny miners (e.g., single & i {Dramatically reduces bandwidth i
Bitaxes) to compete for slots, but and limits UDP chatter, but filters
exponentially increases network spam out small home miners, heavily
and bandwidth requirements.} favoring massive deployments.}

L J 2] Bl D) i




Universal Integration: Feeding the Portal

The GridPool Boot Portal acts as a universal sink, deployed
as a Docker container, accepting hashrate from a diverse

ecosystem of open and closed miners.

Mmm’ DATUN | —

{Direct decentralized protocol.}

“““"“m Hydrapool === |

i{Direct HTTP submission.}

(-

CustommStrata s Ll |L_— e

[userghest -]% ssh -1 private_key s19zp@=miner.ip 'bash -s5" < payload.sh
{ ]: Injecti ng pldpag.-'lr_*ed...
i - - - . l.l'.- ETAr 1..n firmaare.
{I"."'U]lnﬂ Cﬂfﬂpllﬂd vlia AL "-I"le CﬂdlnE, (= I xecutin .-"I 0 ,u. a -% straturtcp://pool.gridpool. Lo: 3333
live-loaded onto closed hardware (-]: Hashrate redirected to Grideool

(S19 XP) via SSH injection.}
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The Sovereign Stack: From Bare Metal to Broadcast

The ultimate deployment architecture: a completely sovereign, zero-node, decentralized mining operation running entirely at the edge.

¥
|BARE METAL HARDWARE] [RASPBERRY PI LOCAL ENVIRONMENT ] - Output: Fast UDP (Port 3008) %
_________________________________________ ) outward to 299 g'ﬂhﬂ' PEErS. {PEER_MNODE_881)
& 5 #
{validation_sync_req} / ﬁ, . :
{block_header_data) o e
B2
"{PEER_NODE_148)
S19 XP Miners Bitcoin Core 3
{ASIC.BB1A} (Pruned Node) -
{.pruned_blockchain_data} y ?\
{PORT 8333} — - > % \Q:j}
) ) (PEER_NODOE_205}
. -
GridPool Boot Portal =2
, (Tracks 283+1 Winners List, ;
; verifies Blinded Merkie Proofs) ' :
- [CONSENSUS_ENGINE . :
: . ; {VERTPY: merkla _p_rmrf_HI.]nded} : :
B”:axe Hlners | BADEADBEEF _DO000_FFFF S - ho0E 5]
(FPGA.BO1) ! DATUM Gateway |
' {protocol_adapter_v2.1} ! |_I.IEIP_TI:_HATE: 480bps
! {PORT 1989} : | ) PACKET_FDS5: +8.81% ==
: ' 1 LATENCT: <Sms ==
B T e R — | ‘STATUS: GLOBAL_BROADCAST_ACTIVE
)
Jl
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Bootstrapping the Grid

GridPool is actively in public beta. Sovereign infrastructure requires participation.

A R e |

> docker compose up -d

[Testnet4 Participation] gridpool.net
[Source Code] github.com/gridlabs-science/boot-protocol
[Solar/Home Mining Hardware] Grid Labs STL Catalog




