
Notes and some Documentation about my tests with LLAMA.cpp RPC. Using multiple computers

for larger inference with multiple GPUs

llama.cpp RPC Multi-GPU Setup Guide (Windows 11 & Linux Distributed Cluster)

Some Output

LLAMA.cpp RPC Test



This was generated by NOTEBOOKLM from a lot of sources.

I have three computers at home. one AMX Ryzen 7800 X3D with 32GB RAM, NVIDIA RTX 5070

12GB VRAM and windows 11. Two machines with an intel i5 11th gen, 16GB RAM and NVIDIA

RTX 2070 tier 8GB VRAM.

Show or create a document which gives me extract instructions on how to setup llama rpc utilizing

all three machines. which OS should I install on the two smaller intel i5 machines. how do i setup

the llama rpc to utilize the total of 28GB VRAM for a suitable model.

A technical guide with exact instructions on setting up llama.cpp RPC across one Windows 11 host

and two Linux worker nodes, pooling 28GB of VRAM.

This technical deployment guide details the configuration of a high-performance distributed

inference cluster. We will shard a Large Language Model (LLM) across a heterogeneous

environment comprising one Windows 11 Master node and two Linux Worker nodes, pooling a total

of 28GB of VRAM.

In a distributed RPC (Remote Procedure Call) architecture, the model is sharded across the

network. The Windows 11 Master node acts as the orchestrator; it physically hosts the .gguf model
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file and manages the Key-Value (KV) cache. The Linux Worker nodes act as "virtual GPUs,"

receiving tensor calculation tasks over the network, executing them on local hardware, and

returning the results.

Running a 70B model on a 28GB VRAM pool requires an aggressive offloading strategy. A

standard 70B model quantized at Q4_K_M typically requires 42–43 GB just for the weights.

Component Memory Requirement (70B Q4_K_M) Pooled VRAM (28GB) VRAM Deficit (System

RAM Usage) Model Weights ~43 GB 28 GB -15 GB KV Cache (8K Context) ~5 GB 0 GB -5 GB KV

Cache (32K Context) ~25 GB 0 GB -25 GB Total Deficit 48–68 GB -- -20 to -40 GB

Architect's Note: Because the model weights (43GB) exceed your physical VRAM pool (28GB),

approximately 15GB of weights—plus the entirety of the KV cache—will reside in the Master node’s

system RAM. Expect a performance ceiling of 8–12 tokens per second (TPS) for a single stream,

heavily dependent on the Master node's CPU and memory bandwidth.

During the decode phase (token generation), performance is strictly memory-bound. While the

prefill phase (prompt processing) is compute-heavy, generation speed scales with how fast weights

can be streamed from memory. In this distributed setup, your primary performance bottleneck is

the movement of data between the system RAM, the local GPU, and the remote RPC workers.

See also: https://linuxconfig.org/debian-13-nvidia-driver-installation

Ensure both worker nodes are updated and have the NVIDIA stack correctly initialized.

1. Toolchain: sudo apt install build-essential g++ cmake git curl 
libcurl4-openssl-dev pciutils

2. Install NVIDIA Drivers

Update APT Sources List with non-free

The Memory Math: 70B Parameter Constraints

The Memory Bandwidth Lever

Environment Preparation & Building llama.cpp

Linux Worker Nodes (Ubuntu/Debian)

https://linuxconfig.org/debian-13-nvidia-driver-installation


sudo sed -i 's/main/main non-free contrib/g' 

/etc/apt/sources.list

sudo apt update

Next install the required header

sudo apt install linux-headers-$(uname -r) build-essential 

dkms nvidia-detect

run nvidia-detect to check if GPU is detected

If card detected, install drivers

sudo apt install nvidia-driver nvidia-kernel-dkms 

Select OK when asked about the "wrong" kernel.

sudo reboot

After reboot run nvidia-smi to verify

3. CUDA Toolkit: Install nvidia-cuda-toolkit (required for the NVCC compiler).

sudo apt install nvidia-cuda-toolkit

4. Compute Capability: Identify your GPU's architecture: 
nvidia-smi --query-gpu=compute_cap --format=csv

Windows 11 Master Node
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The Master node must run a version of llama-cli.exe that matches the build version of the Linux

workers exactly.

Version Sync: Ensure all nodes are built from the same Git commit to avoid RPC protocol

mismatches.

Build Method: It is recommended to use the pre-compiled Windows releases with CUDA

support or build via CMake to ensure llama-cli.exe is optimized for your local GPU.

https://github.com/ggml-org/llama.cpp 

Next build the tool

Download and build LLAMA.cpp

git clone https://github.com/ggml-org/llama.cpp
cd llama.cpp

# following the CUDO build here https://github.com/ggml-
org/llama.cpp/blob/master/docs/build.md#cuda
cmake -B build -DGGML_CUDA=ON

https://github.com/ggml-org/llama.cpp
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Running btop in another terminal to see if something is still happening.

Compiling again with the RPC=ON flag following these instructions: https://github.com/ggml-

org/llama.cpp/tree/master/tools/rpc#remote-hosts 

In the llama.cpp directory (the git clone) run the following cmds

This will build the rpc-server executable that we need.

# Use j parameter to have multiple jobs parallel
# It will speed things up significantly.
# Put the number of your available cores in
cmake --build build --config Release -j 8

mkdir build-rpc-cuda
cd build-rpc-cuda
cmake .. -DGGML_CUDA=ON -DGGML_RPC=ON
cmake --build . --config Release
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After the build finished, we can change into the bin folder and run the rpc-server

Install with WINGET

Download and build LLAMA.cpp on Windows

Networking & Security Requirements
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Do not use Wi-Fi. Distributed inference is highly sensitive to network latency. Wi-Fi introduces jitter

and high latency that will degrade token generation to unusable speeds. Wired Gigabit Ethernet is

the mandatory baseline for a stable RPC cluster.

The llama.cpp RPC protocol transmits unencrypted model tensors and hidden states. Exposing

these ports to the WAN is a critical security vulnerability.

Internal Only: Restrict RPC traffic to trusted internal IPs or a secured VPC.

Firewall: Ensure the chosen ports (default 50052 or custom) are open on Linux workers

for the Master’s IP.

Each worker creates a socket to listen for incoming data (model parameters and hidden states)

from the master.

Command to initialize:

./rpc-server --host 0.0.0.0 --port [PORT]

The --host 0.0.0.0 flag allows the server to listen on all interfaces, which is safe only if your local

firewall/security groups are configured to restrict access.

5. Windows 11 Master Node Configuration

The Master node orchestrates the sharding by treating remote nodes as additional CUDA devices.

Launching Distributed Inference:

./llama-cli.exe -m llama-3-70b-q4_k_m.gguf --rpc

[WORKER_1_IP]:[PORT],[WORKER_2_IP]:[PORT] --n-gpu-layers 100 --ctx-size 8192

--rpc: Points to the remote "virtual GPUs."

Security Protocols

Linux Worker Configuration (RPC Server)



--n-gpu-layers 100: High value ensures the engine attempts to offload every layer possible

into the pooled VRAM before falling back to system RAM.

6. Performance Tuning & Optimization

To maximize tokens per second in an offloading scenario, use the following "Quick Win" flags:

--flash-attn: Enables Flash Attention to reduce the memory footprint and compute time of

the attention mechanism.

--mlock: Force-locks the model in RAM, preventing the operating system from swapping

weights to the disk (pagefile), which is a common cause of stuttering.

--no-mmap: Recommended for the worker nodes if they have fast NVMe drives but limited

system RAM; it forces a full load of the shard into memory at startup.

--threads: Match the thread count to the physical CPU cores for the Master's fallback

processing.

For GPU-assisted or distributed inference, the optimal thread count is typically 4–8 threads,

regardless of the total core count. Over-allocating threads often leads to context-switching

overhead that reduces performance.

7. Troubleshooting & Connectivity Diagnostics

Error: "RPC Failed to Connect" or "0 MiB free"

If the Master connects but the worker reports "0 MiB free" on the device:

1. Backend Failure: This usually indicates the RPC server is reachable, but the CUDA

backend failed to initialize the GPU.

2. Arch Mismatch: Check if CUDA_DOCKER_ARCH was set correctly during the build on

the Linux worker.

3. Toolkit Issue: Ensure the nvidia-cuda-toolkit is properly installed and nvidia-smi shows no

errors.

Version Mismatch



If the nodes connect but crash during tensor loading, verify that the llama.cpp version (Git hash) is

identical on Windows and Linux. RPC is under active development and protocol changes are

frequent.

8. Advancing the Setup: RAG Integration

Because the 28GB pool is insufficient for the weights and KV cache of a 70B model, Retrieval-

Augmented Generation (RAG) is the superior strategy for handling large datasets.

Instead of extending the context window (which exponentially consumes VRAM and increases

latency), RAG pulls relevant text chunks from an external database only when needed. This keeps

your context window small (e.g., 8K), preserves VRAM for the model weights, and prevents "Out of

Memory" (OOM) errors while maintaining high accuracy for documentation-heavy tasks.

Some Screenshots
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NVTOP

NVITOP
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NVITOP, NVTOP and Terminal with llama-cli
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After running
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llama-server.exe -hf ggml-org/gemma-4-26B-A4B-it-GGUF:Q4_K_M -ngl 99 --
rpc 192.168.0.91:21000,192.168.0.92:21000 -c 4096

Hello Gemma. HOw are you doing? HOw much do you know?

"Hello Gemma. HOw are you doing? HOw much do you know?"

Greeting: "Hello Gemma."

Social Inquiry: "How are you doing?"

Capability Inquiry: "How much do you know?"

Some Output
Gemma 4 26B A4B - Server

Input:

Thinking
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Greeting/Social: I'm an AI, so I don't have feelings, but I'm functioning well and ready

to help.

Capability/Knowledge: I'm a large language model trained by Google. I have access

to a vast amount of information (text, code, facts, languages, etc.) up to my training

cutoff. I can process complex instructions, summarize, translate, code, and more.

Tone: Friendly, professional, helpful, and transparent.

Part 1: Greeting/Status

"Hello! I'm doing great, thank you for asking. I'm ready and eager to help you

with whatever you need."

Part 2: Knowledge Scope

What am I? A large language model trained by Google.

What do I know? A massive dataset of text, code, and information.

Specifics: History, science, math, literature, coding, languages, trivia, etc.

Limitations: I don't "know" things in the human sense (no

consciousness/personal experience). I don't have real-time access to

everything (though I can browse if enabled, but generally, I rely on training

data). I can make mistakes (hallucinations).

Drafting the response: "Hello! I'm doing very well, thank you for asking. How are

you?

As for how much I know, it's a bit hard to put a specific number on it, but I have been

trained on a massive dataset of text and code. You can think of me as having access

to a vast library of human knowledge.

Here is a breakdown of what I can do:

General Knowledge: I can answer questions about history, science,

geography, literature, and more.



Technical Skills: I can write and debug code in many different programming

languages, solve math problems, and explain complex technical concepts.

Language & Writing: I can translate languages, summarize long articles, write

stories/poems/emails, and check grammar.

Reasoning: I can help with brainstorming, logic puzzles, and organizing

information.

A small disclaimer: While I know a lot, I don't 'know' things the way a human does.

I don't have personal experiences, feelings, or a physical presence. Also, I can

occasionally make mistakes or present outdated information, so it's always a good

idea to double-check important facts!"

Ensure the tone is inviting.

Make sure the "How much do you know?" part is comprehensive but not

overwhelming.

Output:

Hello! I'm doing very well, thank you for asking! I'm powered up and 
ready to help you. How are you doing today?

As for **how much I know**, it is difficult to put an exact number on 
it, but you can think of me as having access to a massive, digital 
library containing a vast portion of human knowledge. 

Here is a breakdown of the scope of my "knowledge":

### 1. What I can do well:
*   **General Knowledge:** I can answer questions about history, 
science, geography, literature, pop culture, and more.
*   **Technical Skills:** I can write, explain, and debug code in many 
programming languages (like Python, JavaScript, C++, etc.), solve 
mathematical equations, and explain complex scientific concepts.
*   **Language & Communication:** I can translate dozens of languages, 
summarize long articles, write different styles of text (emails, 
essays, poems, stories), and help with grammar and editing.
*   **Reasoning & Logic:** I can help with brainstorming, organizing 
ideas, solving logic puzzles, and breaking down complex problems into 
manageable steps.



ggml-org/gemma-4-26B-A4B-it-GGUF:Q4_K_M -- 1.111 tokens -- 35s -- 31.14 t/s

It is going to be a tough one. And it does not load, as not enough memory available.

### 2. My Limitations (What I *don't* know):
*   **No Personal Experience:** I don't "know" what coffee tastes like 
or how it feels to be happy. I only know the *descriptions* of those 
things found in text.
*   **No Sentience:** I don't have feelings, beliefs, or a physical 
presence in the world.
*   **The "Real-Time" Gap:** While I am constantly being updated, I 
don't always have "live" access to events happening at this very second 
unless I use specific tools to search the web.
*   **Potential for Errors:** I can sometimes "hallucinate," which 
means I might confidently state something that is factually incorrect. 
It is always a good idea to double-check critical information.

**In short: I know a lot about the world as it has been recorded in 
text, but I am a tool designed to assist you, not an infallible source 
of truth.**

Is there something specific you'd like to test my knowledge on?

Only One Machine available only anymore

Three chats at the same time
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