LLAMA.cpp RPC Test

Notes and some Documentation about my tests with LLAMA.cpp RPC. Using multiple computers
for larger inference with multiple GPUs

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

e Some Output



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

This was generated by NOTEBOOKLM from a lot of sources.

Question

| 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.

Prompt used by NotenookLM

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.

Answer

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.

System Architecture & VRAM Pooling Strategy

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



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.

The Memory Math: 70B Parameter Constraints

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—wiill 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.

The Memory Bandwidth Lever

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.

Environment Preparation & Building llama.cpp

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

Linux Worker Nodes (Ubuntu/Debian)

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

1. Toolchain: sudo apt install buil d-essential g++ cnake git curl
i bcurl 4- openssl -dev pciutils

2. Install NVIDIA Drivers

e Update APT Sources List with non-free


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

e sudo sed -i 's/main/main non-free contrib/g
[ etc/apt/sources.|ist

e sudo apt update
¢ Next install the required header

e sudo apt install I|inux-headers-$(unane -r) buil d-essenti al
dknms nvi di a- det ect

e run nvi di a- det ect to check if GPU is detected

e If card detected, install drivers

e sudo apt install nvidia-driver nvidia-kernel-dkns
e Select OK when asked about the "wrong" kernel.

e sudo reboot

e After reboot run nvi di a- sm  to verify

carsten@llama ~$ nvidia-smi
8 1 2026

e

ersistence-| o ncorr. Pwr:Usage/Cap |

Pwr:Usage/Cap | Compute M. | |
| MIG M. |

: | 15W /  175W |
15W / 175W | Default | | |

Processes:
| GPU  GI
GPU Memory i0)

+- P
oo carsten@llama-wo2:~$ i
carsten@lama-w0

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

sudo apt install nvidia-cuda-tool kit

145 http://deb.deblan.org/deblan trixie/main amdé4 libasyncnsO amd64 0.8-6+b5 - 145 http://deb.deblan.org/deblan trixie/main amdé4 LibasyncnsO amd64 0.8-6+b5

:46 http://deb.debian.org/debian trixie/main amd64 libxcb-shape® amd64 1.17.0-2+b1 [106 kB] :46 http://deb.debian.org/debian trixie/main amd64 libxcb-shape® amd64 1.17.0-2+b1 [106 ki

:47 http://deb.debian.org/debian trixie/main amd64 libxft2 amd64 2.3.6-1+b4 [54.5 kB] Get:47 http://deb.debian.org/debian trixie/main amd64 libxft2 amd64 2.3.6-1+b4 [54.5 kB]

:48 http://deb.debian.org/debian trixie/main amd64 libxvl amd64 2:1.0.11-1.1+b3 [23.4 kB] :48 http://deb.debian.org/debian trixie/main amd64 libxvl amd64 2:1.0.11-1.1+b3 [23.4 kB]
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:51 http://deb.debian.org/debian trixie/main amd64 libatk-wrapper-java all 0.40.0-3 [63.4 kB] :51 http://deb.debian.org/debian trixie/main amd64 libatk-wrapper-java all 0.40.0-3 [63.4

:52 http://deb.debian.org/debian trixie/main amd64 libatk-wrapper-java-jni amd64 ©.40.0-3+b3 [5 :52 http://deb.debian.org/debian trixie/main amd64 libatk-wrapper-java-jni amd64 ©.40.0-3:

kB] .6 kB]

:53 http://deb.debian.org/debian trixie/main amd64 1libb2-1 amd64 0.98.1-1.1+b2 [41.7 kB] :53 http://deb.debian.org/debian trixie/main amd64 libb2-1 amd64 0.98. 1+b2 [41.7 kB]
:54 http://deb.debian.org/debian trixie/main amd64 libbabeltracel amd64 1.5.11-4+b2 [176 kB] :54 http://deb.debian.org/debian trixie/main amd64 libbabeltracel amd64 .11-4+b2 [176
:55 http://deb.debian.org/debian trixie/main amd64 libcu++-dev all 2.3.2-2 [765 kB] :55 http://deb.debian.org/debian trixie/main amd64 libcu++-dev all 2 -2 [765 kB]

:56 http://deb.debian.org/debian trixie/main amd64 libcub-dev all 2.3.2-2 [291 kB] :56 http://deb.debian.org/debian trixie/main amd64 libcub-dev all 2.3.2-2 [

Get:57 http://deb.debian.org/debian trixie/non-free amd64 libcublasltl2 amd64 12.4.5.8~12.4.1-2 [1 Get:57 http://deb.debian.org/debian trixie/non-free amd64 libcublaslti2 amd64 2.4.

81 MB]

Get:58 http://deb.debian.org/debian trixie/non-free amd64 libcublas12 amd64 1 12.4.1-2 [48. H ://deb.debian.org/debian trixie/non-free amd64 libcublasl12 amd64 12 2.4.1-

deb.debian.org/debian trixie/non-free amd64 libcudart12 amd64 12.4.127~12.4.1-2 [176 Get:59 http://deb.debian.org/debian trixie/non-free amd64 libcudarti2 amd64 12.4.127~12.4.1-

kB]
rg/debian trixie/non-free amd64 libcufftil amd64 11.2.1.3~12.4.1-2 [171 Get:60 http://deb i rg/debian trixie/non-free amd64 libcufftil amd64 1
MB]

19% [60 libcufftil 86.1 M 71 MB 3 34.9 imin 4sf] 19% [60 libcufft . /171 MB 48%]
] MtE> Oexcue

4. Compute Capability: Identify your GPU's architecture:
nvi di a-sm --query-gpu=conpute_cap --formt=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.

e 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.

Download and build LLAMA.cpp

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

git clone https://github.com ggm-org/llama. cpp
cd Il ama. cpp

# follow ng the CUDO build here https://github.com ggmn -
org/ || ama. cpp/ bl ob/ mast er/ docs/ bui | d. nd#cuda
cnmake -B build - DGEGVL_CUDA=ON

carsten@llama-w01:~/1lama.cpp$ cmake -B build -DGGML_CUDA=ON carsten@llama-w02:~/1lama.cpp$ cmake -B build -DGGML_Ci
-- The C compiler identification is GNU 14.2.0 -- The C compiler identification is GNU 14.2.0
-- The CXX compiler identification is GNU 14.2.0 -- The CXX compiler identification is GNU 14.2.0
-- Detecting C compiler ABI info -- Detecting C compiler ABI info
-- Detecting C compiler ABI info - done -- Detecting C compiler ABI info - done

Check for working C compiler: /usr/bin/cc - skipped -- Check for working C compiler: /usr/bin/cc - skipped
-- Detecting C compile features -- Detecting C compile features

Detecting C compile features - done -- Detecting C compile features - done

Detecting CXX compiler ABI info
Detecting CXX compiler ABI info - done
Check for working CXX compiler: /usr/bin/c++ - skipped
Detecting CXX compile features
-- Detecting CXX compile features - done
CMAKE_BUILD_TYPE=Release
Found Git: /usr/bin/git (found version
The ASM compiler identification is GNU
Found assembler: /usr/bin/cc
Performing Test CMAKE_HAVE LIBC_PTHREAD
Performing Test CMAKE_HAVE_LIBC_PTHREAD -
Found Threads: TRUE
Warning: ccache not found
with GGML_CCACHE=0FF
CMAKE_SYSTEM_PROCESSOR: x86_64
GGML_SYSTEM_ARCH: x86
Including CPU backend
Found OpenMP_C: -fopenmp (found version "
Found OpenMP_CXX: -fopenmp (found version "4.5")
Found OpenMP: TRUE (found version "4.5")
x86 detected
Adding CPU backend variant ggml-cpu: -march=native
Found CUDAToolk /usr/include (found version "12.4.131")
CUDA Toolkit found
The CUDA compiler identification is NVIDIA 12.4.131 with host compiler GNU 13.3.0
Detecting CUDA compiler ABI info
Detecting CUDA compiler ABI info - done
Check for working CUDA compiler: /usr/bin/nvcc -
Detecting CUDA compile features
Detecting CUDA compile features - done
Using CMAKE_CUDA_ARCHITECTURES=75-real CMAKE_CUDA_ARCHITECTURES_NATIVE=75-real
CUDA host compiler is GNU 13.3.0
Including CUDA backend
-- ggml version: 0.9.11
-- ggml comm d12cc3dic
-- Found OpenSSL: /usr/lib/x86_64-Llinux-gnu/libcrypto.so (found version "3.5.5")
-- Performing Test OPENSSL_VERSION_SUPPORTED
-- Performing Test OPENSSL_VERSION_SUPPORTED - Su:
-- OpenSSL found: 3.5.5
-- Generating embedded license file for target: common
-- Configuring done (6.6s)
-- Generating done (0.2s)
-- Build files have been written to: /home/carsten/llama.cpp/build
carsten@llama-w01:~/11lama.cpp$

"2.47.3")

- consider installing it for faster compilation or disable this warni

skipped

Next build the tool

-- Detecting CXX compiler ABI info
-- Detecting CXX compiler ABI info - done
-- Check for working CXX compiler: /usr/bin/c++ -
-- Detecting CXX compile features
-- Detecting CXX compile features - done
CMAKE_BUILD_TYPE=Release
Found Git: /usr/bin/git (found version "2.47.3")
The ASM compiler identification is GNU
Found assembler: /usr/bin/cc
Performing Test CMAKE_HAVE_LIBC_PTHREAD
Performing Test CMAKE_HAVE_LIBC_PTHREAD
Found Threads: TRUE

skipped

Warning: ccache not found - consider installing it for faster compilation or disable this warni

with GGML_CCACHE=0FF
CMAKE_SYSTEM_PROCESSOR: x86_64
GGML_SYSTEM_ARCH: x86
Including CPU backend
Found OpenMP_C: -fopenmp (found versiol
Found OpenMP_CXX enmp (found vers
Found OpenMP: TR found version "
x86 detected
Adding CPU backend variant ggml-cpu: -marct
Found CUDAToolkit: /usr/include (found versi
CUDA Toolkit found
The CUDA compiler identification is NVIDIA 12.4.131 with host compiler GNU 13.3.0
Detecting CUDA compiler ABI info
Detecting CUDA compiler ABI info - done
Check for working CUDA compiler: /usr/bin/nvcc - skipped
Detecting CUDA compile features
Detecting CUDA compile features - done
Using CMAKE_CUDA_ARCHITECTURES=75-real CMAKE_CUDA_ARCHITECTURES_NATIVE=75-real
CUDA host compiler is GNU 13.3.0
Including CUDA backend
ggml version: 0.9.11
-- ggml commit: d12cc3dic
-- Found OpenSSL: /usr/lib/x86_64-Llinux-gnu/libcrypto.so (found version "3.5.5")
-- Performing Test OPENSSL_VERSION_SUPPORTED
-- Performing Test OPENSSL_VERSION_SUPPORTED - Si
-- OpenSSL found: 3.5.5
-- Generating embedded license file for target: common
-- Configuring done (6.5s)
-- Generating done (0.2s)
-- Build files have been written to: /home/carsten/llama.cpp/build
carsten@llama-w02:~/11ama.cpp$

ive
"12.4.131")
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# Use | paranmeter to have nultiple jobs parallel
# 1t will speed things up significantly.

# Put the nunber of your available cores in
cmake --build build --config Rel ease -j 8

Built target xxhash %] Built target 1lama-gemma3-cli

%] Built target xxhash

2000ms 1 1! 2000ms

227M/8.0G 35°C

proc ilter eversetre cpu lazy mem i proc ilter eversertre cpu lazy
15.3 GiB Pid: Program: User: MemB Cpu%s Total: 15.3 GiB Pid: Program: User: MemB
2.74 GB K 9361 cicc cars+ 180M | Used: 2.64 GiB 15120 cicc cars+
9376 cclplus cars+ M 17% 15125 cicc cars+
9394 cclplus cars+ 15173 cclplus cars+
9286 cclplus cars+ 14943 cclplus cars+
cars+ { Available: 12.7 G 15192 cclplu
556 YN u 15080 olu

1.25 GiB 0 0 1.27 GiB
19 E 8

“117576i8” 5457 ars+ TMiil6 618

select info ignals 2 select ignals

Running bt op in another terminal to see if something is still happening.

Compiling again with the RPC=0ON 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

nkdi r buil d-rpc-cuda

cd buil d-rpc-cuda

cmake .. -DGGWVL_CUDA=ON - DGGVML._RPC=ON
cmake --build . --config Rel ease

This will build the rpc-server executable that we need.
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8]+, 192.160.0.91 (

total v gpu-totals

22

o everse
15.3 GiB root P : User
3.68 GiB~ I0

u ptxas
swap 637 cclplus

cars+
24% cars+
:11.6 GB
76%
.14 GiB data
145 10
9.90 GiB U
64% efi

sync - auto - zero enp3s0
download
902 Byte/s
: (19.

Top: (104 Kibp)
Total: 5.43 MiB
upload
select

NREGISTERED VERSION

carsten@llama-w01:~/1lama.cpp/build-rpc-cuda$ ./rpc-server --host 0.0.0.0 --port 21000

-bas| ./rpc-server: No such file or directory
carsten@llama-w01:~/1lama.cpp/build-rpc-cuda$ cd bin/
carsten@llama-w01:~/1lama.cpp/build-rpc-cuda/bin$ ./rpc-server --host 0.0.0.0 --port 21000
ggml_cuda_init: found 1 CUDA devices (Total VRAM: 7965 MiB):

Device 0: NVIDIA GeForce RTX 2070, compute capability 7.5, VMM: yes, VRAM: 7965 MiB

R R R RN R R SRR R RN R RN N R RN SRR R R RN SRR R A AN
WARNING: Host ('0.0.0.0') is !
Never expose the RPC server to an open network!
This is an experimental feature and is not secure!
TULITIIIy

Starting RPC server v3.6.1
endpoint 0.0.0.
local cache i n/a

Devices:

CUDAO: NVIDIA GeForce RTX 2070 (7965 MiB,

21000

7867 MiB free)

11
LAV:

2000ms
4.0 GHz
69°C

total v gpu-totals
110 4.75 2.21 P ien - et ehiei
35°C

7M/8.0G

tre

cpu lazy
Cpuss 1
0.0 I
8.2

g

proc - filter eversetre

_pid Program: User:
cars+
cars+
cars+

15.3 GiB
3.09 GiB

ero IER)
download
691 Byte/s
Top: (12.8 Kib)
Total: 429 MiB
2.40 KiB/s
Top: (67.2 Kib)
Total: 5.69 MiB
upload
select

] 10. loma-y

[100%] Linking CXX executable .

[100%] Built target llama-server
carsten@llama-w02:~/1lama.cpp/build-rpc-cuda$ cd bin
carsten@llama-w02:~/11lama.cpp/build-rpc-cuda/bin$ /

Never expose the RPC server to an open network!
This is an experimental feature and is not secure'

Starting RPC server v3.6.1
endpoint 0.0.0.
local cache i n/a

Devices:

CUDAO: NVIDIA GeForce RTX 2070 (7964 MiB, 7866 MiB free)

21000

Download and build LLAMA.cpp on Windows

Install with WINGET

Networking & Security Requirements

2000ms
3.8 GHz
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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.

Security Protocols

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

these ports to the WAN is a critical security vulnerability.

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

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

for the Master’s IP.

Linux Worker Configuration (RPC Server)

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

from the master.
Command to initialize:
Jrpc-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:

Jllama-cli.exe -m llama-3-70b-gq4_k_m.gguf --rpc
[WORKER_1_IP];[PORT],[WORKER_2_IP];[PORT] --n-gpu-layers 100 --ctx-size 8192

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



e --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.

e --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.

e --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

m Personal Edition v26.1 ] FF

X server and network tools)

> SSH session to car @ 91 b8683-dBa6dfeb2
* Direct SSH ma--26B-AUB-it-GGUF : QU_K_M
* SSH compression : !
* SSH-browser v
+ X11-forwarding : v (remote display is forwarded through SSH)

» For more info, ctrl+click on help or visit our website.

ern>
Linux 1lama-w01 6.12.74+deb13+1-amd64 #1 SMP PREEMPT_DYNAMIC Debian 6.12.74-2 (2026-03-08) : = add an image file

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Wed Apr 8 19:40:31 2026 from 19
carsten@llama-wO1:~$ nvid i

Wed A; 8 23:24:41 2026

.
Persistence-M | Bus-Id
Temp  Perf Usage/Cap |
[

NVIDIA GeForce RTX
P8 Default |

N l Hello! I am Gemma 4, a large language model developed by Google DeepMind.

Type Process name

Yes, I can write Python code. I can help you with a wide range of tasks, including:

using libraries like Pandas or NumPy).

and solving coding challenges.
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Client connect
Accepted clien

Client connect

Accepted clien
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Client connect

Accepted clien

Client connect

Accepted clien

Client connect

Accepted clien

Client connect

Accepted clien

Client connect

Accepted clien

Client connect

Accepted clien

Client connect

Accepted clien

Client connect

Accepted client connection
Client connection closed
Accepted client connection
Egml_cuda_graph_set_enab'led: disabling CUDA graphs due to GPU architecture

& 4. 192.168.0.91 (root)

2000ms
800 MHz

23:27:26
15-10400
CPU

enu preset 2

°C C3
°C c4
5

o
451 GiB

34.4 GiB
15.7 GiB

S
457 618

192.168.0.91 utorzero enp3s0

] download
705 KiB/s (5.51 Mibps)
Total: 7.08 GiB
284 KiB/s (2.22 Mibps)
Total: 139 MiB
upload

] 1. llama-wo1 192.168.0.91

ama-w02 ) 10268/ 153768 452M0s | B shows | [E] carsten () | B /:3% fota: 1% | foootie

Wed Apr 08 23:30:30 2026 (Press h for help or q to quit)

NVITOP 1.5.0 Driver Version: 550.163.01 CUDA Driver Version: 12.4

A | Volatile Uncorr. ECC

Bus-Id Disp.
Memory-Usage | GPU-Util Compute M.

GPU  Name
Fan Temp

Persistence-M
Perf Pur:Usage/Cap

® GeForce RTX 20 1 N/A

34 C 8 W 75W

Load Average: 0.22 0.22 0.14 GPU MEM: 88.5%

CPU: 3.6%

120s}

MEM: 0.73GiB (6.8%)

SWP: 0.00GiB (0.0%) GPU UTL: 0.0%

Processes: carsten@llama-w01
GPU PID

USER GPU-MEM %SM S%GMBW %CPU  SMEM TIME COMMAND

7256MiB  © 0 0.0 2.7 3:23:51

0 39166 C carsten ./rpc-server --host 0.0.0.0 --port 21000

S 11, loma-wo1 192.168.0.91

NVITOP

client connection
Client connection closed
Accepted client connection
ﬁgml_cuda_graph_set_enabled: disabling CUDA graphs due to GPU architecture
|

(K] 9. llama-w02 192.168.0.92

2000ms
800 MHz

23:27:26
15-10400
CPU
co 6% °C 3
. Cl 5% °C C4
2 3% cs5

enu - preset 2

GPU m

mem isks
Total: 15.3 GiB root
Used 1.01 GiB I0%
Avail 14.3 GiB Used:
Cache 2.42 G1B swap
Free : 12.0 G1B Used: 0%
data

o
451 GiB

8% 34.4 GiB
15.7 GiB

0 Byte
457 GiB

net192.168.0.92 utorzero enp3s0
H § download
v 585 KiB/s
v Total:
A 176 KiB/s
A Total:
upload

(4.57 Mibps)
5.19 GiB
(1.37 Mibps)
123 MiB

%] 10. llama-w02 192.168.0.92

Device © [NVIDIA GeForce RTX 2070] PCIe GEN 1@16x RX: 50.0 KiB/s TX: 50.00 KiB/s
GPU 300MHz MEM 465MHz TEMP 36°C FAN 34% POW 15 / 175 W
GPUL

%] MEM[ 0061]

100 |GPUO %
GPU® mem?s

[Zsetup [R5ort [EKULL__louit  WiSave Config |
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nvitop 1.5.0 - (C) Xuehal Pan, 2021-2025.
Released under the GNU GPLv3 License.

GPU Process Type: C: Compute, G: Graphics, X: Mixed.

Device coloring rules by loading intensity:
- GPU utilization: light < 10% <= moderate < 75% <=
- GPU-MEM percent: light < 10% <= moderate < 80% <= heavy.
a f c: change display mode h ?: show this help screen
F5 r: force refresh window q: quit

Arrows: scroll process list Space: tag/untag current process
Home: select the first process Esc: clear process selection
End: select the last process Ctrl-C I: interrupt selected process
(: kill selected process
Ctr1-A ~: scroll to left most : terminate selected process
Ctrl-E $: scroll to right most : show process environment
PageUp [: scroll entire screen up : toggle tree-view screen
PageDown ]: scroll entire screen down : show process metrics

scroll process list Shift scroll horizontally
scroll process list Ctri fast scroll (5x)

sort by GPU-INDEX
sort by PID ok }: sort by %GMBW
sort by USER sort by %CPU
sort by GPU-MEM 1: sort by %MEM
: sort by %SM ot oT: sort by TIME
, .. select sort column : invert sort order

Press any key to return.

[%] 11. llama-w01 192

NVITOP, NVTOP and Terminal with llama-cli
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Leistung

Prozesse entrager 1 (

hselmediom (USE)

GPU

Leistung
9 o

P Ethernet

#  Autostart von Apps

Ethernet

Benutzer e

= Det: Ethernet

Dienste il

Ethernet

£y

GPUO
NVIDIA
1%

Einstellungen

Load Average: 0.15 0.20 0.14

CPU: 0.8%

MEM: ©.73G1iB (6.

0.00GiB (0

PID USER GPU-MEM %SM %GMBW  %CPU

39166 C carsten 7256MiB 0 e o.0

After running

Exiting...
1lama_memory_breakdown_print:
1lama_memory_breakdown_print:

1lama_memory_breakdown_print:
1lama_memory_breakdown_print:
1lama_memory_breakdown_print:
PS C:\Users\Admin>

) =

Neuen Task ausflhen

Administrator: Windows Pows X

B Adm

(The Most Visual)

~tine graphs (Like

*4Best for:kx
*+Installat:
*  Ubuntu/!
*  macos:

bian

#4# 2. “nvitop' (Th

sudo apt i
brew install n
*  wiHow to use:xs Simply run

htop* but for GPUS), ‘nvtop' is the best choice. T
ng the GPU.

Seeing spikes in computation and memory
ok

tall nvtop®

nvtop® on the *aremote machinexx

ro" Choice)
‘nvitop' is a more modern, featu
gh-end dashboard. It is particularly good at showing which specific processes

itten in Python and provides a ver
Like your ‘rpc-server)

rich version of ‘nvtop'. It i

consuming which

t for:xx A highly detailed, interactive, and aesthetically pleasing dashboard
nixk

) Speicher F .

## 3. “nvidia-sni

Dedierte Treberverson

peicher

101/120G8 [

GPU MEM: 88.

GPU UTL: 0.0%

carsten@llama-v
TIME COMMAND

2.7 3:24:17 ./rpc-server --host 0.0.0.0 -

total
7965

memory breakdown [MiB] |
|
| 796U
|
|

I
| - RPC® (192.168.0.91:21000)
| - RPC1 (192.168.0.92:210008)
| - Vulkan® (RTX 5878) 11855
I

- Host

with “watch
If you are on a server where you
zer, you should wrap it in t

Load Average:
CPU:

xxHow to use:** Run ‘nvitop' on the *xremote machinexx

all" Choice)
not install new packages, you alr
‘watch® command

(The *No-In:
y have ‘nvidia-smi'. By default, it tic sn:

inux

0.03 0.11 0.09 [
1.2%

0.71GB (6.
[¢]

Processes:
GPU

PID USER GPU-MEM %SM %GMBW S%CPU S%MEM TIME COMMAND

38779 C carsten 7132MiB 04 ./rpc-server --h

1 10. lome-wo2

context
1132

model
5168 +
Uus17 + 2132
6316 + 2156
577 + (¢

free self
705 + (7120
822 + (7802
2 + (8994
1183

ccmpute
819) +
353) +
521) +
526

There is no specific tool built *intox ‘llama.cpp' for visual graphing, but there are three industry-standard conmand-line tools that are perfect for thi:

shows bar graphs for GPU utilization, memory usage, and a List

beautiful, interactive interface that loo

percentage of the GPU

apshot. To make it a "Live" v;

PU MEM: 87.1%

carsten@llama-

ort 21000

unaccounted |
139 |

3
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Some Output

Gemma 4 26B A4B - Server

| | ama- server. exe -hf ggm -org/ gema-4-26B-AdB-it-GAUF: 4 _K M -ngl 99 --
rpc 192.168.0.91: 21000, 192. 168. 0. 92: 21000 -c 4096

(J B administrator: Windows Power X 8 Administrator: Windows Powt X + >

PS C:\Users\Admin\.cache\huggingface\hub> dust
oM
main
oM
8ccc5cd1f1b36025U8715ae25a66ed73fd5dc68a210U12eeabl3eb20eb75a135

gpt-oss-28b-mxfpu. gguf

main
be37a636acabfclaaedd32325F82F6bid21U95f06823b5Fbc1898ae0303e9935
11548M

oM gemma-L-26B-AUB-it—-QU_K_M.gguf
mmproj-gemma-4-26B-AUB-it—F16.gguf

main

L107c1c3c299095fbc323f87flUellcac81dd9527db5+90808fea669e082U4531
23c6997912cb7fa36147fe05877de73ddbb2a80ff69b18ff171b35Udccf2b5b5

PS C:\Users\Admin\.cache\huggingface\hub> |

Input:

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

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

o Greeting: "Hello Gemma."
o Social Inquiry: "How are you doing?"

o Capability Inquiry: "How much do you know?"


https://wiki.zn80.net/uploads/images/gallery/2026-04/image-1775684739813.png

Greeting/Social: I'm an Al, so | don't have feelings, but I'm functioning well and ready
to help.

Capability/Knowledge: I'm a large language model trained by Google. | have access
to a vast amount of information (text, code, facts, languages, etc.) up to my training
cutoff. | can process complex instructions, summarize, translate, code, and more.

Tone: Friendly, professional, helpful, and transparent.

Part 1: Greeting/Status

o "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

o What am 1? A large language model trained by Google.
o What do | know? A massive dataset of text, code, and information.
o Specifics: History, science, math, literature, coding, languages, trivia, etc.

o Limitations: | don't "know" things in the human sense (no
consciousness/personal experience). | don't have real-time access to
everything (though | can browse if enabled, but generally, | rely on training
data). | 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 | 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 | can do:

o General Knowledge: | can answer questions about history, science,
geography, literature, and more.



o Technical Skills: | can write and debug code in many different programming
languages, solve math problems, and explain complex technical concepts.

o Language & Writing: | can translate languages, summarize long articles, write
stories/poems/emails, and check grammar.

o Reasoning: | can help with brainstorming, logic puzzles, and organizing
information.

A small disclaimer: While | know a lot, | don't 'know' things the way a human does.
| don't have personal experiences, feelings, or a physical presence. Also, | can
occasionally make mistakes or present outdated information, so it's always a good
idea to double-check important facts!"

o Ensure the tone is inviting.

o 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 doi ng today?

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

Here is a breakdown of the scope of nmy "know edge":

### 1. \What | can do well:

* **Ceneral Know edge: ** | can answer questions about history,

sci ence, geography, literature, pop culture, and nore.

* **Technical Skills:** | can wite, explain, and debug code in many
programm ng | anguages (like Python, JavaScript, C++, etc.), solve

mat hemat i cal equati ons, and expl ain conplex scientific concepts.

* **Language & Commruni cation:** | can translate dozens of | anguages,
summari ze long articles, wite different styles of text (emuils,
essays, poens, stories), and help with grammar and editing.

* **Reasoning & Logic:** | can help with brainstorm ng, organi zing

i deas, solving |ogic puzzles, and breaki ng down conpl ex problens into
manageabl e steps.



### 2. My Limtations (Wiat | *don't* know):

* **No Personal Experience:** | don't "know' what coffee tastes I|ike
or howit feels to be happy. | only know the *descriptions* of those
things found in text.

* **No Sentience:** | don't have feelings, beliefs, or a physical
presence in the world.

* **The "Real -Tinme" Gp:** While | amconstantly bei ng updat ed,

don't always have "live" access to events happening at this very second
unl ess | use specific tools to search the web.

* **pPotential for Errors:** | can sonetines "hallucinate,” which
means | mght confidently state sonething that is factually incorrect.
It is always a good idea to doubl e-check critical information.

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

|s there sonething specific you'd like to test ny know edge on?

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

Only One Machine available only anymore

start: binding port with default address family
main: loading model
srv load_model: loading model 'C:\Users\Admin\.cache\huggingface\hub\models——ggml-org——gemma-L-26B-AUB-it-GGUF\snapshots\UBe6dUd95819ePall9T5eae220762F1552
dc2f699\gemma-LU-26B-AUB-it-QuU_K_M.gguf"
common_init_result: fitting params to device memory, for bugs during this step try to reproduce them with —fit off, or provide ——verbose logs if the bug only
occurs with —fit on
Llama_params_fit_impl: projected to use 17415 MiB of device memory vs. 11084 MiB of free device memory
1lama_params_fit_impl: cannot meet free memory target of 1024 MiB, need to reduce device memory by 7354 MiB
1lama_params_fit_impl: context size set by user to #4896 -> no change
llama_params_fit: failed to fit params to free device memory: n_gpu_layers already set by user to 99, abort
Llama_params_fit: fitting params to free memory took 8.65 seconds
1lama_model_load_from_file_impl: using device Vulkan® (NVIDIA GeForce RTX 50708) (@809:01:80.8) - 11084 MiB free
1lama_model_loader: loaded meta data with 47 key-value pairs and 658 tensors from C:\Users\Admin\.cache\huggingface\hub\models—ggml-org-——gemma-L-26B-AUB-it—
GGUF\snapshots\4006d 75eae220762F1552dc2f699\gemma—Li-26B-AUB—it-QU_K_M.gguf (version GGUF V3 (latest))
Sla Qader . e 4 e NOTS L H ove (o[ Q 1] s] Q D

adata k

do

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

Three chats at the same time
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& Wiitemeashort pythonproc. X+ @ &

Duckai
@ < (&7
“Mathemati

@ nttp/127.00.

2

"42 is a pronic nunber (6 * 7) and a Harshad number (divisible by the sum ¢
'42 is the atomic number of Molybdenum on the periodic table.”,
“In ASCII, the decinal value 42 represents the ast symbol (%),

o

“Computing™: which is

print("--- Initializing Deep Thought Process -
tine.sleep(1.5)

print("Calculating the meaning of existence...\n")
tine. sleep(1)

5

for category, explanation
print (" [{category}]")
print (" {explanation}”)
print("-" * 40)
tine.sleep(1.5)

1 meanings. items()

print("\nSunmary: 42 is a nuaber where mathematics, science, and fiction collide

"

Teglaina2)

How it works:

The Data Structure: | used a dictionary called meanings . This allows us to pair a specific “category”
wiith its corresponding "explanation,” making the code easy to expand if you find more facts about 42.
The tine module: limported tine touse tine.sleep() . This creates a dramatic pause between
each fact, simulating the way the supercomputer “Deep Thought” would slowly calculate the answer in
the books.

The Loop: The fox loop iterates through the dictionary, pulling out both the key (the category) and
the value (the explanation) to print them cleanly.
‘The Logic: It uses f-strings (the £* ... * syntax) to inject the variables directly into the print statements,

which is the modern, standard way to format strings in Python.

How to run

1. Ensure you have Python installed.

Save the code as meaning_of 42.py .

Runitin your terminal using: python meaning_of_2.py

© gemma-4 (385548) (QEKH) it

[=NCA R -]

o —— T

& witemea shortpythonproc X+ Duckai @ &

@ < (& [ ]

(s}

Write me a short python programm which explains the number 42 to me?

By e

® rea

© gemma-4 (385548) (QLKH) it

4l lomau? 192.168092

Terminal View Kaerver Settings Macros Help

Seson Severs  Toos  Games Sessors Vi

spit

& Witemeashortpythonproc X+ Duckai

@ &
Py

@ < (&7 /chat/
meanings = {
Pop Culture

Mathematics”:

@ hp/127.00.1

G

2

“The “Answer to the Ultimate Question of Life, the Universe, and Everythin
“A pronic nuaber (6 x 7) and a Harshad number (divisible by the sum of its
Science™: "The atomic number of Molybdenum (Mo) on the Periodic Table.

is the asterisk (%), often used a
“The angle (in degrees) at which light bends to create a rainbow effect

o

‘Computing”: "In ASCII, the character represented by 42
‘astronony”

3

print("--- The Ultinate Explanation of 42 ---
print("Target Number: {42}\n")

choice = input("Do you want to see (1) All meanings or (2) A random fact? [1/2]: )
if choice == '1°
category, explanation in meanings.items()
print(£"[{category}]: {explanation}")
elif choice == ‘2

category = random.choice(List(meanings-keys()))
print(f"Randon Fact [{category}]: {meanings[category]}")

print(“Invalid choice. Even 42 doesn’t know what you're talking about.”)

print("\n--- End of Transmission ---")

£ _name.

explai

How to run this:
Ensure you have Python installed on your computer.
Copy the code into a file named %o,

3. Open your terminal or command prompt.

4. Runit using: python forty_two.py

What this program demonstrates:

Dictionaries: It uses a dict to map specific categories to their explanations.

User Input: It uses input() to make the explanation interactive.

Randomization: It uses the randon module to pick a single fact if you don't want to read them all.

Logic: It uses a simple conditional ( 1#/eLse ) to control the flow of information.

s QKN 1t

& witemeashortpythonproc X+ Duckai

@ < C @ http//127.00.

[u]

Write me a short python programm which explains the number 42 to me?

By e

4 s QKK ¢

g c

vae

$

©

& Witemeashortpython proc, X+ Duckai @ &

@ < C @ http://127.0.0.1:8080/#/chat/d10104fe-BcBb-46e5-2304-0269831

meanings = {
@ o Pop Culture”: "The ‘Answer to the Ultimate Question of Life, the Universe, and Everythi g
thematics™: "It is a pronic nusber (6 x 7) and a Harshad nusber (divisible by the su ¢
Science”: "The atomic nusber of Molybdenum (o) on the Periodic Table.”,
“Computer Science™: "In ASCII, 42 is the decimal code for the asterisk (*), which is ofter
3

print("~-- The Mystery of 42 -

print("Searching the database for significance.

mode = randon. choice(["a11", "surprise’])

£ mode - "all”

For category, explanation in meanings.itens()

print("[{category}]: {explanation}")

category - random. choice (115t (neanings.keys()))
print(f"surprise Fact!\n[{category}]: {meanings[category]}")
print("\n-—- End of Transmission ——

-

if _name_ — "
explain_42()

How it works:
The Dictionary ( meanings ): | used a dictionary to store the “knowledge" about 42. This makes the data
easy to iterate through.
2. The Logic: The program uses the » module to decide whether to give you a full encyclopedia
entry or a “surprise” single fact.
The "Wildcard” Connection: | included the ASCIl explanation because it provides a clever bridge
between the math and the pop culture—the asterisk * s a symbol that literally means “everything.”

mirroring the meaning of 42 in the book.
How to run it:
Ensure you have Python installed.
2. Copy the code into a file named forty_two. py

in your terminal.

© ggmi-org/gemma.4 -4 QKN it

= 2343
© & o O3

& Wiite me a short python proc. X+ @ &

Duckai

@ < (&7 @ ntipy//1

(]

Write me a short python programm which explains the number 42 to me?

BBy e

Wed Apr 08 23:51:17 2026

(Press h for help or g to quit)

Wed Apr 08 23:51:17 2026

(Press h for help or g to quit)

NVITOP 1.5.0

Driver Version:

550.163.01 Cul

DA Driver Version: 12.4

NVITOP 1.5.0 Driver Version: 550.163.01

GPU
Fan

Persistence-M

Name
Temp Perf Pwr:Usage/Cap

Bus-Id p.A

is
Memory-Usage

Volatile Uncorr. ECC
GPU-Util Compute M.

CUDA Driver Version:

12.4

GPU
Fan

Name Persistence-M| Bus-Id

Temp Perf Pur:Usage/Cap

isp.A
Memory-Usage

Volatile Uncorr.
GPU-Util Compute M.

ECC

GeForce RTX 2070
54C P2

off
68W / 175W

00000000:01:00.0 Off
5724MiB / 8192MiB

N/A

27% Default

0 GeForce RTX 2070
34%  49C P2

off
590 / 1750

00000000:01:00.0 Off
5020MiB / 8192MiB

r 69.9%
27¢

uTl

N/A

24% Default

Load Average: 0.14 0.17 0.15
5%

CPU: 3.5

GPU MEM: 69.9%

Load Average: 0.26 0.22 0.13

CPU: 2.9%

GPU MEM: 61.3%

" 1265 |

MEM: 0.74GiB (6.9%)
SWP: 0.00GiB (0.0%)

1265 |

MEM: 0.73G1B (6.8%)

GPU UTL: 27.6% SWP: 0.00GiB (0.0%)

GPU UTL: 24.0%

rocesses:

P
GPU (20}

USER GPU-MEM %SM %GMBW %CPU %MEM

TIME COMMAND

carsten@Llama-w01 rocesses:

P
GPU (20] USER GPU-MEM %SM %GMBW %CPU %MEM

carsten@Llama-w02
TIME COMMAND

© 39166 C carsten 5720MiB

26 15 31.9 2.7

3:44:40 ./rpc-server

--host 0.0.0.0 --po.. © 38779 C carsten 5016MiB 23 13 26.9 2.7 3:4

4:24 . /rpc-server --host 0.0.0.0 -

] 1. loma-w01 192.168.0.91

35wk | 1 21,27v05 | B 4hours

1] carsen

<dion here: i

] 10. lama-w02 192.168.0.92

S P
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(Press h for help or q to quit)
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Wed Apr 08 23

NVITOP 1.5.0 Driver Version: 550.163.01 CUDA Driver Version

Volatile Uncorr. ECC

Disp.A
GPU-Util Compute M.

Memory-Usage

Persistence-M| Bus-Id
Pur:Usage/Cap

GPU  Name
Fan Temp Perf
91

5724MiB /

0.74GiB (6.9%)
0.00GiB (O.

rocesses:

P
GPU PID CPU  SMEM TIME COMMAND

USER GPU-MEM %SM %GMBW

39166 C carsten 5720MiB 0

UNREGISTERED VERSION

X+

hitpy/127.00.1:8080/#/chat/ 102

The Hitchhiker's Gul

GPU UTL: ©0.0%

Duckai @ &

-(7c8-4129-861d-411B58ac.

de to the Galaxy', it is the ‘Answer to

Wed Apr 08 23:51:52 2026
NVITOP 1.5.0 Driver Versiol

GPU  Name Persistence-M
Fan Temp Perf Pwr:Usage/Cap

0.19 ©.21 0.13

Load Average
CPU: 1.2

Processes:
GPU PID

38779 C carsten 5016MiB

Bus-Id

& Writemea shortpythonproc X+ Duckai

@ hiip://127.0.0.1:8080/#/chat/d10104fe-BcBb-46e5-3304-0269831,

ing the meaning of 4:

or category, explanation in fact
2}
for char in explanation:
print(char, end="", flush.
tine.sleep(o.01)

tine.sleep(1)

print("--- Conclusion

(Press h for help or q to quit)

550.163.01 CUDA Driver Versiol
Volatile Uncorr. ECC

Disp.A
GPU-Util Compute M.

Memory-Usage

TIME COMMAND

host 0.0.0.0 -

0 8 o 9 ./rpc-server

easy-to-read
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