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Context: Who We Are

Mission
m It is the mission of GWDG to support and
enable science - now and in future - by
applying appropriate technologies,
developing innovative solutions, and
providing reliable services.

m We plan, implement and operate IT
infrastructures together with and for our
customers.

Central responsibilities
m Modern and secure IT infrastructure
m IT support for excellent research

m In-house research for innovative IT
services
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Supra-regional tasks

National HPC provider in NHR alliance
National HPC Center of the DLR

IT competence center for MPG

Al service center for sensitive and
critical infrastructures

m Part of EU Al factory HammerHAI

m Data center in four NFDI consortia

m Host for DARIAH-EU, German National
Library, GFBio ...

m Cloud provider for universities in Lower
Saxony
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HPC Based Inference Service: Design Goals ¢9WDG

No direct access to compute nodes
Continuously run and manage service instances on Slurm

Auto-scaling and service discovery

User-based monitoring and accounting

]
]

]

m Reliability and health checks

]

m Compliance with data protection (GDPR) and security (ISO) regulations
|

Open and easy to integrate
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HPC based Inference Service: Resources ¢-GWDG
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m Instances for ChatAl scale automatically based on request volume

- Starting a model can take up to 10 minutes
- An active instance is required for acceptable response times

12 servers with 4 H100 GPUs each available

- Plus 9 at LUIS@Hannover for geo-redundancy
m 70B LLMs require 4 NVIDIA H100 GPUs each
- With reduced precision (quantization): 2

Web interfaces run in on-premise cloud

5 employees handle development, operation, and support
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HPC Based Inference Service: Performance ¢-GWDG

Throughput results for a regular user request:

Component/Operation Throughput (RPS)
Chat Al Web Interface 1300 — 1800
SSH to HPC Login node (single connection) 400
SSH to HPC Login node (multiplexed) 1000+
Sentence from Intel Neural 7B LLM 27
Sentence from Meta Llama 3 70B LLM 2
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_HPC Based Inference Service: Usage #WDG

m External Models ~ m Internal Models

RN
Date in 2024 - 2025
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Common opinion:

m Are you insane?

m Ceph is slow, complex, unreliable,. ..

m Only TCP connections
On closer look:

m Ceph is reliable standard in cloud environments

m Some institutes use it successfully in HPC (e.g. CERN, 1ZUM)

m Ceph allows complete hardware vendor independence

m Hardware migrations in live operation, without user interaction
[

Recent performance improvements show respectable performance
(work from Clyso and Croit)

= With enough CPU cores and memory 75-80% network saturation
m Enough MDS containers achieves very good metadata performance scaling

14.05.2025 Out of the Box HPC Use Cases 9
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Ceph 10500 Performance HDD System
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Ceph 10500 Performance SDD
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m Performance way better than expected
m For HDD system comparable to our Lustre

m Metadata servers comparable to Lustre <2.10
(high single core performance needed)

m Best metadata performance with Lustre DNE 1 like distribution

m Automatic sharding can speed up very large directories
— dynamic process causes high performance variation at beginning

m Option to change storage layout per directory can help for small file workloads
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Quantum Computing Simulators as a Service ﬁ;WDG

m HPC Backend
m Containers and Modules

®m JupyterHub frontend

x—

m Documentation, Slurm l
, =
examples ... LT

= Simulator Trainings
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Is classical Simulation of QC Useful?

m NISQ era
- Verification of real device results
- Understanding noise influence through modeling
- (Limited availability of real devices)

m Beyond NISQ

- Inspecting intermediate state for debugging...
- ... and teaching.

14.05.2025 Out of the Box HPC Use Cases
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Benchmarking Hardware ¢-GWDG
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Job type CPU CPU with GPU accelerator
HPC system Emmy Grete

CPUs 2 Intel Cascadelake 9242 2 AMD Zen3 EPYC 7513
CPU cores 96 64

RAM 384 GB 512 GB

GPUs 4 Nvidia Tesla A100 40GB

Table: Hardware specifications for single node jobs
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_Benchmarking Results #S;WDG

All frameworks (# of qubits vs Time)

H= cirq ~®@- qiskit-gpu
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marking Results GPUs #WDG

Frameworks with GPU (# of qubits vs Time)
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Fastest CPU vs Fastest GPU (# of qubits vs Time)

marking Results Best CPU vs GPU
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Benchmark Findings aGWDG

m GPU cost-effective

- GPU cost is 7x that of CPU.
- GPU computation speed is > 10x that of CPU.

m GPU execution speed varies minimally.

m CPU execution speed varies strongly
— possibly due to inefficient shared-memory parallelisation.
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