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MAOQO, Kiev 8 node GPU cluster

MAO 4+ 4 new nodes 4xGF 2080S + 4xGF 3070 + 4xGF 4080

phi-GPU: Plummer, G=M=1, E,  =-1/4, =10 "
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JUWELS Booster consists of 936 compute nodes, each equipped with 4 NVIDIA A100 GPUs.
The GPUs are hosted by AMD EPYC Rome CPUs. The compute nodes are connected with

FORSCHUNGSZENTRUM

The InfiniBand network of JUWELS Booster is implemented as a DragonFly+ network.

48 nodes are combined in a switch group (cell), interconnected in a full fat-tree topology, with 10 leaf switches
and 10 spine switches in a two-level configuration. 40 Tbit/s of bi-section bandwidth is available.
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Sketch of the network topology within a JUWELS Booster cell with 48 nodes (n1 to n 4g), 10 level 1 switches
(L1 1 to 11 10) and 10 level 2 switches (L2 1 to L2 10). Only a small subset of the total amount of links are
shown for readability. The purple, 20th link leaving each level 2 switch should indicate the connection to
JUWELS Cluster, while the other 19 outgoing level 2 links connect to other cells.

HDR 200 InfiniBand in a DragonFly+ topology.

The configuration of JUWELS Booster compute nodes is the following

« CPU: AMD EPYC 7402 processor; 2 sockets, 24 cores per socket, SMT-2 (total: 2x24x2 = 96 threads) in
NPS-4 [1] configuration (details on WikiChip)

» Memory: 512 GB DDR4-3200 RAM (of which at least 20 GB is taken by the system software stack,
including the file system); 256 GB per socket; 8 memory channels per socket (2 channels per NUMA
domain)

« GPU: 4 x NVIDIAA100 Tensor Core GPU with 40 GB; connected via NVLink3 to each other

« Network: 4 x Mellanox HDR200 InfiniBand ConnectX 6 (200 Gbit/s each), HCA

« Periphery: CPU, GPU, and network adapter are connected via 2 PCle Gen 4 switches with 16 PCle lanes
going to each device (CPU socket: 2%16 lanes). PCle switches are configured in synthetic mode.
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Our U GPU (parallel) N-body code
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Our U GPU (parallel) N-body code
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Our U GPU (parallel) N-body code
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Our U GPU (parallel) N-body code
Some communication scheme...
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AT.py [sec]

Our U GPU (parallel) N-body code
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Our U GPU (parallel) N-body code
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Our U GPU (parallel) N-body code
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https://www.tng -project.org

-The TNG Collaboration
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Milky Way and Andromeda analogs from the TNG50 simulation

Annalisa Pillepich!-*, Diego Sotillo-Ramos', Rahul Ramesh?, Dylan Nelson?, Christoph Engler!
Vicente Rodriguez-Gomez>, Martin Fournier!, Martina Donnari', Volker Springel*, and Lars Hernquist®
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Figure 1. The landscape of ACDM cosmological simulations of MW/M31- *, /
. . . . ™ ;
like galaxies as of 2023. We contrast numerical projects in terms of baryonic
mass resolution vs. number of simulated MW/M31 analogs. The TNG50 sim- \\ f.--”K
ulation this paper focuses on (magenta circle) is compared to state-of-the-art s o67 !/-"
cosmological zoom-in simulations (diamonds) and so-called box or uniform- \ A M. =10° M-
resolution large-volume simulations (circles): this comparison is deliberately E"“m_ﬁ_m ?_ﬂ_,..f"“ ' 32*93_galaxie§

similar to that in Fig. | of Nelson et al. (2019b) but focuses on MW/M31- . Disky P
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Figure 6. Location and large-scale environment of the 198 MW/MA31-like
galaxies (magenta) within the whole TNGS0 simulated volume. The large-
scale structure throughout the comoving volume of TNGS0 (which spans
about 52 comoving Mpe a side) is here depicted at z = () through the position
of TNG30 galaxies more massive than 10° Mg in stars (gray circles). Thisis a
random projection, along the z-axis of the box, and also shows the location of
the two Virgo-mass clusters in the simulation (large black circles). A handful
of the selected objects are within the so-called Subboxes (shaded comoving
cubes), whereby data is available every few million years (see Section A and
Table Al). Three pairs compose Local-Group analogs (magenta diamonds).
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Figure 2. Example galaxies from the TNG50 simulation at z = () with stellar mass and/or disk structure similar to the Milky Way or to Andromeda,
among the 198 TNG50 MW/M31-like galaxies. These are shown in random projections, across 70 kpc a side, in a composite stellar light image of three HST/ACS
bands (F435W, F606W, F775W; 0.049 arcsec/pixel) including radiative transfer in post-process with SKIRT (Camps & Baes 2015) and placing the galaxies at
z ~ 0.08. A large gallery of all the TNG50 MW/M3 1-like galaxies can be found at https://www.tng-project.org/explore/gallery/pillepich23a.
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Main Halo = 400973, Snap = 99, Time = 0.000 Gy
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