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Liquidity

...IS hecessary to manage routing and transactions.

Uptime
the longer the node (and its'channels) is active and reachable,
the more likely it is seen as reliable.

Network Connectivity

the lower the latency or higher the responsiveness of a node,
the more likley it is used for routing/payment transactions.

> Tor IS counter productive
» VPS cumbersome
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Ring of Fire Swaps

Facilitates the movement of
liquidity from on-chain to off-
chain and vice versa, enabling
flexible management of
resources across different

Circularly connected nodes
with selected participants
enhancing network strength,
where nodes benefit from the
connectivity of other

. Allows for the movement of
' liquidity between channels to
maintain balance and optimize
network flow.

participants.
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Be your own bank: Enjoy complete independence from third parties.

Bitcoin Layer 1 high-fee environment: Due to rising transaction costs on
the blockchain, L1 is becoming less attractive for microtransactions.

Importance of Layer 2: If Bitcoin is what we all believe it to be, L2 will be
- necessary. LN is currently the most promising L2 solution.

Steep learning curve: Building technical expertise in areas such as Unix,

network technologies, storage, backup, and hardware is substantial.

Joy and community: Operating a Lightning Node is not only fun but also
sTrengThens ties to the Bn‘com communl’ry Plebs4Plebs.
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- Resource requirements for a Bitcoin Lightning Node:

Storage: At least 570GB for the non-pruned Bitcoin
blockchain plus the LN software stack.

Total ~ 800 GB.

Processor:2-4 CPU cores (e.g., RPIS 4x 2.4 GHz).
Memory: At least 8 GB RAM.

The decision to self-host or use cloud services for a LN node
depends on several factors:

- Security requirements.

- Operational costs.

- Reliability and availability.
- Technical skills.
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Scalability: Easily scalable to meet increasing demands
without the need to invest in new hardware physically.

Availability: High availability through professional data
centers. Reduces concerns about power outages or internet |
- disruptions. 3

Maintenance and security: Maintenance, updates, and
security measures are often handled by the provider,
reducing technical effort.

Cost efficiency: Potentially lower initial investment as there's
no need to purchase own hardware. However, ongoing costs
may be higher.
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"The cloud is just
someone else's
computrer!”



Control: Full control over all hardware and infrastructure hosted
directly in one's own home. This allows complete authority over all
operational aspects.

" Costs: No ongoing rental fees for using external servers. Although
~ initial investments in hardware are required, there are no additional
. ongoing fees.

Security and privacy: Increased security through physical
~ possession of data. Privacy is more assured since no information
- needs to be stored on external servers.

Technical requirements: Setup and maintenance require technical
expertise. Responsibility for maintaining security and conducting
.— regular updates lies with the operator.




#» Raspberry Pi (minimal solution):

Cost-effective, low energy consumption,
~easy to set up.

Laptop with (dual) SSD and integrated UPS:
Mobility, built-in power failure protection,
enhanced data security through dual SSD.

~~ x86 Linux PC with RAID system:

Higher performance, improved data integrity |

and fault tolerance through RAID.

S

R .?-:»‘«:‘;\.*7‘*1““ \"\"



::::::::::

i Bz

[ Kanpf™ el

W = ]
___ g 553ld  PIOAA lnile
- A L

je|woofr fis .
||| vooey P - 3mie0 hnle

..............

LIGHTNING
B NETHORK

.-: -




10X Hypem&sor

A Type-1 hyperwsor bcsed on Deblon that enables robust server

virtualization directly on the hardware. With a user-friendly web interface,

Proxmox facilitates the setup and control of x86 virtualizations.

High Availability: Supports clustering for continuous availability, crucial
for constant network connections of Lightning Nodes.

Live Migration: Allows seamless relocation of VMs between servers
without downtime, enhancing flexibility during maintenance.

Automated Backup: Integrated tools for secure, automatic backups of
VMs, essential for the recovery and data integrity of Lightning Nodes.

Provides high stability and ease of use, essential for the reliable
operation of Lightning Nodes.
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The sof’rwore Componen’rs of a Bl’rcom
Lightning Node are essential for smooth
and secure operation within the Lightning
Network.

Addon SW

Node-Mngmt

LN Implementation
This software includes not only the

operating system and node monogemen’r
tools but also the specific applications
required to manage blockchain data and
conduct transactions.

Operafing System
Hypervisor

Host HW
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Linux (Deblcm UbunTu) S’roble cmd
widely used.

Raspiblitz: Quick setup, optimized for
Raspberry Pi.

Raspibolt: Step-by-step guide for
Raspberry Pi.

Minibolt: Designhed for x86 PCs, suitable
for Proxmox environments.
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' LND: Ex’renswe communl’ry supporf Ieodmg node
software.

RTL (Ride The Lightning): Comprehensive web
inferface solution for managing Lightning Nodes.

BOS (Balance of Satoshis): Channel and batch
openings, and rebalancing; includes Telegram Bot
API.

TunnelSats: Combines Tor and Clearnet for secure
hybrid operation.

Tailscale: Peer-to-peer VPN connections, ideal for
secure and straightforward remote management.

s N

H alexbosworth [ balanceofsatoshis | Public




‘ : - , B cryptosharks131/Indg ' Public
LNDg is an expert dashboard tool specifically designed for

managing and optimizing Lightning Network channels. It
provides a comprehensive intferface and powerful features
for efficient control and monitoring of Lightning Nodes.

® Channel Management: Manages payment channels.

» g .

» Rebalancing: Supports active rebalancing of channels to & B
optimally distribute liquidity and minimize payment failures. > o
Auto Fee Adjustment: Integrates automatic fee adjustment o, ORI el
capabilities to dynamically modify channel fees based on : e eyt ¢
network conditions. - vy 2% "

[ 3
o

Performance Monitoring: Offers real-time data and analytics
on the performance of the node and its channels.
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5.0M 0.1M (9| | 1.3M | 21 0.0M o | 1.4M | 188 0.00% | 0.28% 14 14| 52 34.1M 180 | 39.1M 7E1 2,6M 221 | 5.5M oe2 19% 483% 5,115 5,076 | 4,205 15% Remote
5.0M 0.0M o | 0.0M 0 0.2M |11 | D.0M 0 -0.18% | | 0.0% 0 -us |0 5.4M 8 |0.0M 3 6.4M 734 | 0.0M o 127% | 2.7% 7,206 3355 | | 3 0% Local
5.0M 0.0M 1] ] 0.1M |22 0.0M o | 0.1M 171 0.0% | |0.02% 0Dole 11.8M 41 | 13.9M | 454 0.0M [0 | 2.M 2243 0.04% | 2.33% 118 118 | 2.285 8% Local
10.0M 2.5M (4| | 3.1M 18 0.0M o] | 0.0M o 0.0% | 0.09% 25 25 | 46 14.6M 23 | 15.6M &1 0.0M o) | 0.0M 1 0.03% || 1.63% 146 146 | 4,614 1% Local
5.0M 1.6M 9 | 0.4M 9 0.0M (@ | 0.0M 1 0.00% |0.04% 16 26 | 6 B.6M 85 | 10.3M 30 0.0M o | 0.1M o8 0.05% | Lew 146 148 | 2,224 2% Ramote
10.0M 0.0M 2 | 1.0M |9 0.0M 0/ | 1.1M 1 00w oI 7(7/]18 16.6M 158 | 32.4M 186 0.0M 0/ | 12.1M 444 0.37% || LaT% 1,993 1993 | 3.178 S%  Remote
5.0M 0.0M 1 | 0.0M 1 0.0M (o | 0.0M 4 00w 00w 0ojo 25.8M 125 | 30.8M 418 0.0M @ | 1.4M 39 0.87% || 144w 2,327 2,027 | 824 2% Local
5.0M 0.3M 4 | 0.BM 4 0.0M 3 | 0.OM & 0.14% | 0.95% 93 ool | 268 8.7M 24 | 3.BM 18 4.7M (100 | 0.2M 2 0.85% || 1.32% 2,849 2366 | 361 1% Local
5.0M 0.0M o | 0.0M 1 0.0M 0| | 0.0M |0 0.0% |00 oo |o 2.0M 18 | 3.3M 17 0.0M o | 1.1M 50 0.09% || 1.07% 252 252/ | 1,401 1% Local
10.0M 0.0M o | 0.OM 0 0.0M 8 | 0.0M & 0.0% 0.0% oDolo 0.4M 2 | 2.3M 2 0.0M & | 1.0M 54 0.08%  0.96% 450 450 | 2,588 1% Local
10.0M 0.0M & | 0.5M 3 0.0M & | 0.0M 24 O.0% | | 0.04% ola|2e 0.BM & | 2.6M B 0.0M 0| 1.4M 376 0.05% || 00N 278 | 2,558 2% Ramote
10.0M 0.2M B/ | 1.8M 25 0.0M 0 | 0.1M 37 0.0% | [0.12% 22|79 6.3M 123) | B.AM &7 0.0M 0| | 1.1M 175 0.01% | 0.51% 153 153 | 2,537 10%: Remote
5.0M 0.0M 0 | 0.0M 0 0.9M 166/ | 0.0M 0 0.36% | | 0.0% 0 |0 4.1M 15/ | 0.0M 1 6.0M 748 | 0.0M 0 [EET 2,284 755 | 0 1% Local
5.0M 2.2M (33| | 0.5M 7 0.0M 0| | 0.0M o 0.05% | 0.07% 33 ;|86 15.4M 200 | 16.3M 137 0.0M o) | 1.1M 9 0.19% || 0.76% 494 494 | 852 2% Local
5.0M 1.4M 5 | 1.7M 4 0.0M o | 0.0M & 0.08% 033% 51 51| 84 9.3M |72 | 9.5M 8 0.0M @] | 0.0M o 0.12% 0.5 326326 | 630 4% Remote
5.0M 2.8M 10 | 2.3M 11 0.0M o] | 0.0M |2 0.05% | 114% 28 18 | 367 8.2M 19| | B.3M T8 0.0M o | 0.5M 38 0.03% || DA% 82 a2 | 661 2% Local
5.0M 0.0M o | 0.0M 0 1.8M 33 | 0.0M o -1.22% | 0.0% o -7z |0 2.2M & | 0.0M o 3.9M 37 | 0.0M o -D05% | 0.46% 1,238 -124 |0 0% Remote
5.0M 0.0M & | 0.6M & 0.0M (@ | 0.0M 2 0.0%| | 0.00% oole 1.5M (2t | S.8M 317 0.0M o] 0.5M 138 0.09% || 0.43% 238238 | 454 2% Local
10.0M 2.5M 37 | 21M |15 0.0M o] | 0.0M 1 0.4% | [0.18% 127 127| | 53 6.7M |30/ | 10.7M |82 0.0M 0 | 1.6M | 267 009% 0.4% 491 431 | 891 1% Remote
5.0M 0.7M 1 | 0.0M 0 0.0M 43 | 0.0 o 041% | 042% 262 23 | 0 1.7M 64 | 0.3M 4 1.3M 1813 | | 0.0M [0 023%| 0. 733 o1 | 30 6% Remote
5.0M 1.3M 13 | 1.1M 8 0.0M 0 | 0.0M 0 0.00% | 027% 13[13]| 67 5.2M (55 | 4.4M 1 0.0M o] | 0.0M 0 0.0r% | 0.23% 52 (52 | 302 20 Local
10.0M 0.0M o | 0.6M |2 0.0M |0 | 0.0M 10 0.0% | |0.01% Do|B8 2.6M 72| | 0.BM 4 4.1M 539 | 2.4M 109 1% 023% 1,196 553 | 10 1% Local
5.0M 0.0M & | 0.IM 1 0.0M o | 0.0M & 0.0% |0.0% ool 1.0M 1% | 0.9M |3 0.0M @/ | 0.0M 0 0.01% || 0% 296 196 | 141 0% Local
5.0M 0.0M 1 | 0.0M 0 0.0M o] | 0.0M 0 0.0% |00% oojo 0.7M 3| | 2.8M |37 0.0M o | 0.0M 2 004% | 0.2% 115|115 | 227 1% Local
10.0M 2.4M 18 | 0.0M o 0.0M o | 0.OM 4 017T% | OA7% 212 212 |0 2.4M 15 | 9.5M 18 0.0M o/ | 0.0M 2 0.04% || 0.15% 212 12 | 420 2% Laeal
5.0M 1.0M 12| 0.0M 2 0.0M 138 | 0.0M @ 0.06% | 008% 47 47| 0 2.3M 77 | 0.0M 3 0.0M 138 | 0.0M 0 0.16% || 0.16% 421 [an1 | O 5% Local
10.0M 0.0M o | 0.0M 0 0.0M 34 | 0.0M 0 0.01% | | 0.0% o5 o 0.9 5 | 0.OM o 1.BM 535 | 0.0M 0 0.08% || 0.14% 726 449 | O 0% Local
3.0M 0.6M 2 | 0.0M o 0.0M o] | 0.0M o 0.51% 0S1% 318 ms |0 0.7M 3 | 0.0M o 0.1M |14 | 0.6M 10 0.12% | 0.04% 362 32 | O 0% Local
5.0M 0.0M o | 0.0M |0 0.0M 0| | 0.0M |0 0.0% | 0% oo |o 3.9M (25 | 2.7M T4 0.0M o | 0.0M o 0.01% || 0L.09% 39 m | 105 0% Local
10.0M 0.1M 3] | 2.3M 18 0.0M o | 0.OM |5 0.0% 0.29% 1/1]]192 0.9M 7| | 4.4M | 37 0.0M o | 0.7M 62 0.0% 0.08% 99| 230 4% Remote
5.0M 0.6M & | 0.0M o 0.0M o | 0.0M o 0.16% | 016% 95 % |0 0784 31 ] 1.0M 1 0.0M o | 0.3M 72 _0.05% | 0.06% 130 130 ] 10 1% Local

. b}
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