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BeegeHne B ROCm B yuebHOM nocobum no |/iTMO
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BbiuncautenoHoblie aapa GPU B npoueccope ,,2
AMD Instinct™ MI300A IITMO

XCD
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XCD - Accelerator Complex Die

38 CUs per XCD, 228 total AMD
CDNA™ 3 architecture



BbiuncautenoHble agpa CPU B npoueccope :
AMD Instinct™ MI300A IITVIO

XCD XCD XCD XCD XCD XCD
32MB

“Zen 4” L3 Cache “Zen 4”
CPU CPU

“Zen 4’
CPU

CCD - CPU Complex Die
8 “Zen 4” cores per CCD, 24 total
Leverage CCD from EPYC
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MamATb BbICOKOW NPONYCKHOMU CNOCOBHOCTH B
npoueccope AMD Instinct™ MI300A

XCD XCD XCD XCD XCD XCD

ViTMO

HBM — High Bandwidth Memory
HBM gen 3, 16GB (128 GB total)
665 GB/s/stack (5.3 TB/s total)
128 total memory channels



MHOrokaHasbHbINU K3W ANA A0CTYNA K NaMATU 4,2
B npoueccope AMD Instinct™ MI300A I/ITMO

- | REVOLUTIONARY INFINITY CACHE
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Memory-side Infinity Cache

2MB/channel (256 MB total)

BW amplification (up to 17 TB/s)



KorepeHTHbIX UHTepdeiic B npoueccope .
AMD Instinct™ MI300A I/ITMO

XCD XCD XCD XCD XCD XCD

Infinity Fabric (NoC)

IF — Infinity Fabric

Fully-coherent fabric (CPU*GPU)

Provides I/O connectivity

Four x16 links to other MI300A (IF)
Four x16 links IF or PCle® gen5
Each link at 64 GB/s/dir




I/ITMO

OcHOBHble KOMNOHEeHTbI npoueccopa AMD
Instinct™ MI300A




TpexmepHaa cbopKa OCHOBHbIX KOMMOHEHT
npoueccopa AMD Instinct™ MI300A

I/ITM

XCDs

10D

CCDs



NepeposBaa texHonorna 3D-ynakoBKU IIiTMO
reteporeHHbIX Moaynen n YMnNaeTos

Cooling Solution

Carrier Silicon Carrier Silicon m

Im

Passwe Silicon Interposer

. ot Package Substrate

8 stacks of HBM « 3D hybrid bonding

* 6 XCDs » 2.5D silicon interposer
*+ 3 CCDs o |0OD-IOD links
« 4 |0ODs o |OD-HBM links

* |[OD - 1/O Die



MopaynbHaA KOHCTPYKLUA C MHOFOKPATHbIM e
MCNOJ/Ib30BaHMEM YMNIETOB

MI300 10D

CDNA™ 3 XCD

4'h-gen EPYC™
“Genoa” CCD

4'h-gen EPYC™
“Genoa” I0OD

_______

: M'-au: —
AMD Instinct™
‘ MI300X Accelerator
: NL.n: .
AMD Instinct™ e
MI300AAPU N —

4th-gen AMD EPYC™ CPU



MoaynbHbIY BBOA/BbiBOA 0becneunBaeT o
ny o/ A ViTIVIO
rmbKocTtb macwtabupoBaHusa
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x16 PCle® Gen5
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PasHuLUa MmeXAay NOKoJIeHUAMMU
AMD Instinct™ MI1200 u MI300

ViTMO

AMD Instinct MI250X

AMD Instinct MI300A

AMD Instinct MI300X

(Up to) (Up to) (Up to)
o |Memory Capacity 128 GB HBM2e 128 GB HBM3 192 GB HBM3
E’_ Memory Bandwidth (Peak Theoretical) ~3.2 TB/s ~5.3 TB/s ~5.3 TB/s
E Scale-Out (Back-end) Network Bandwidth 200 Gb/s Ethernet/IB 400 Gb/s Ethernet/IB 400 Gb/s Ethernet/IB
S Max TDP/TBP 560 W 760 W 760 W
g . 2D IF, 2.5D EFB, 2.5D passive silicon interposer, 3D HB active interposer
2= | lnfssliegensets itz grer 3D pbump HBM and multiple chiplets, 3D pbump HBM
~ o |FP64 Vector (TFLOPS) 47.9 61.3 81.7
g E FP32 Vector (TFLOPS) 47.9 122.6 163.4
E "q:_; FP64 Matrix (TFLOPS) 95.7 122.6 163.4
T & [FP32 Matrix (TFLOPS) 95.7 122.6 163.4
TF32* (Matrix) 490.3 653.7
x % FP16 (TFLOPS) 383.0 980.6 1307.4
@ ‘: BFLOAT16 (TFLOPS) 383.0 980.6 1307.4
< & |FP8* (TFLOPS) 1961.2 2614.9
INT8 (TOPS) 383.0 1961.2 2614.9




CcbiniKa Ha ctaTtbio no AMD Instinct™ .
I/ITMO
MI300A co Bcemu aetanamm

Smith, A., Loh, G.H., Schulte, M.J ., Ignatowski, M., Naffziger, S.,
Mantor, M., Kalyanasundharam, M.F., Alla, V., Malaya, N.,
Greathouse, J.L., Chapman, E., & Swaminathan, R. (2024).

Realizing the AMD Exascale Heterogeneous Processor Vision :
Industry Product. 2024 ACM/IEEE 51st Annual International
Symposium on Computer Architecture (ISCA), 876-889.

https://drive.google.com/file/d/1) 9tL eV bF RtarzlzkVrULIEBsRs
EMNMEO




Crek nporpammHoro obecneyeHna ROCm™ |[iTMO

POpenMBOPKH
TensorFlow, PyTorch, Kokkos

bubnuoteku —
MIOpen, 6Gubnuoteku roc* - S W
. MporpamMmHbie i =M
M M CUCTEMHbIE <5 O
openu Illlll:grngMMglt_)BaHMﬂ MHCTPYMEHTBI
aeddisl - oTnagka %,
0 ACCELERATED -/ '
podunuposaxme
[poMeXyTOYHbIE Cpefbl BbINOMHEHUSYKOMMTIATOPI COMPUTING .
Clang Ha ocHoBe LLVM (HIP-Clang) WITH HIP o

Cpeabl BbINONHEHMS
ROCm



O6wuii nogxoa K ucnonbsosaHuio AMD Instinct™ I/ITMO
AMD npeanaraet Habop nporpamm, ynpoiatowmx nepexon ¢ Nvidia GPU

1 YMNPOWEHWE MNMPOIrPAMMUNPYEMOCTWU N TIEPEHOCUMOCTN KOOA

» [lopoepka 3akasvynkoB B pexxmme Drop-in ans obneryeHns murpaumn segymx Al
dpenmaopkoB and HPC moaenen nporpaMmmMmpoBaHngd

« (ObrneryeHne NepeHoOCMMOCTH, YNPOLLEHUE NMporpaMmMmMpyemMocTu 1 ygobcrtea
Nofb30BaHNA ANA YCKOPEHUS NOMYyYEHUSI KOHEYHbBIX pe3yrnbraToB

» boratbih Habop BLICOKONPON3BOAUTENBLHbLIX N AKBMBANEHTHbLIX ONDMNOTEK, a Takke
NporpaMMHbIX MHCTPYMEHTOB AJ151 NOBbILLEHNSA MPON3BOANTESNTBHOCTHU

2 PACTYWAA SKOCUCTEMA OTKPbITOIO KOAA OJTA HPC & Al

« PacTtywmn penos3ntapum NnoOpTUPOBaHHLIX N ONTUMU3NPOBAHHbLIX MPUNOXEHUN Yepes
yrnybrneHHoe napTHEPCTBO C BeAYyLUMMN KIneHTaMmn B JoMeHax HPC & Al

» Crtek oTkpbITOro koga ROCm n mogens Kpocc-nporpammmposanma HIP

* AKTMBHbIE NMHBECTULIMKN N Y4acTMe B MHMLMATMBAX No paspaboTke Kpocc-
nraTtopmMeHHOro oTkpbIToro koga (OpenXLA, Triton, MLIR)



MIT/BSD License

Crek nporpammHoro obecneyeHnsa ROCm 6.2 |liT

GPL License
HPC Focused Al Focused
c Business Services
Al Solutions &
Services rocALUTION MIOpen
Fine Tunes Models Accelerated Al
Math & rocSOLVER rocPRIM MIGraphX rocWMMA
Communication
Libraries
. A Composable
[ mosaic™ Hugging Face rocSPARSE rocThrust rocBLASLt Kernel
Ecosystem Opyroreh Fensorriow & 248
rocBLAS rocRAND rocFFT RCCL
] Triton ;@' deepspeed @ OpenXLA
—
Compilers ‘ :
& Tools Compiler Profile/Tracer Debugger HIPIFY
L
—
RE:;‘;:ZS RedHat, SLES & Ubuntu Device Drivers and Run-time
GPU AMDZ
INSTINCT



JKBMBANEHTHbIE N ONTUMU3NPOBAHHbIE BUBAMOTEKN ANA
NOBbILWEHUA NPOMN3BOAUTENBHOCTU LUMPOKO UCNonb3yembiX HPC u IIITMO

Al pyHKLNI NVIDIA AMD
cuSparselT hipSparselT [Alpha] (ROCm 6.0
cuTensor hipTensor [Alpha] (ROCm 6.0)
cuBLAS rocBLAS
CuBLASLt hipBLASLt
Math Libraries
CcuFFT rocFFT
cuSOLVER rocSOLVER
cuSPARSE rocSPARSE
cuRAND rocRAND
Communication Library NCCL RCCL
Thrust rocThrust
C++ Core library
CuB hipCUB
Wave Matrix Multiply Accumulate Library WMMA roc WMMA
Deep Learning / Machine Learning primitives cuDNN MIOpen
C++ templates abstraction for GEMMs CUTLASS Composable Kernel (CK)



NMoptan AMD INFINITY HUB |/iTM°

5 ™ A M D n * - Computational Science Starts Here
n Oﬂﬂ e pH( Ka A M D I n Stl n Ct G P U :s ::«ns:ﬁﬂ;yc-sun;n::::a»oﬂ\:\nas:‘:::vem: software containers and deployment guides for HPC and Al applications, enabling researchers, scientis
INSTINCT =
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Yxxe 6onee 30 NpUSIOXKEHUI C
NOCTOSIHHBIM POCTOM 0OOLLEro ymcna

PyTorch N2fwcr TensorFlow | NsTiner UIF PyTorch | NsTicr

PykoBoacTBa nonb3oBaTens U GRID NPAS
peuenTbl MOCTPOEHUS

OpenFOAM | NeTiner PETSC | NeTier NWChem NsTwer

AMD.com/InfinityHub



http://amd.com/InfinityHub

AMD GITHUB - lNoTtoBble peuentbl gna HPC |/iTMO

OTKpbITbIN KOO + PeuenTbl = bbICTpOE OCBOEHNE 3KOCUCTEMBI

AMD — eOuHCTBEHHbIN NOCTaBLUMK OTKpbITOro koga 6mbnmotek HPL u HPCG

Mar Apr May Jul Aug Oct Nov-Dec

PETSc Base OpenMM PYyFR CHOLLA MILC PIConGPU HPCToolkit*
HPCG ROCm OpenFOAM SPECFEM3D GRID CHROMA QUDA MPAS
GROMACS LAMMPS Refresh for MI300
ROCHPL

3akasumkm MoryT co3gaBaTb COOCTBEHHbIE KOHTEMHEPbI COrMacHO MHCTPYKLINIA

To run a custom configuration, include one or more customized build-arg
DISCLAIMER: This Docker build has only been validated using the default values. Using a different base image or branch may result
in build failures or poor performance.

docker build \
-t mycontainer/rochpcg \
-f /path/to/Dockerfile \
—-build-arg IMAGE=rocm/dev-ubuntu-20.04:5.2.3-complete \
—-build-arg ROCHPCG_BRANCH=devel \
——build-arg UCX_BRANCH=master \
—-build-arg OMPI_BRANCH=main \



KaTanor Hay4YHO-TeXHM4YECKUX NPUNOXKEHUN
MacwTtabHasa agantaunsi Taknx npunoXXeHnn Ha
apxutektypy AMD Instinct™ MI300A

Life Science

GROMACS
RELION
AMBER
LAMMPS
AlphaFold

Benchmarks

BabelStream
OoSsu
RAJAPerf
HPCG

HPL || HPL-
MxP
Pennant
Kripke

Physics

HACC

M-AIA
CHROMA

\Y][ e

QUEST
Quicksilver
Open-GADGET

Earth Science

FastEddy
TOAST3
Octopus
COSMOFLOW
DeepCAM

CFD

OpenFOAM
Parthenon
NEKBONE
LAGHOS
PELE-LM
NS3D-NEO
Athena-PK

Libraries

HYPRE

TRILINOS
Kokkos Kernels

RAJA
OCCA
ELPA
AMG

I Ported/Optimized
B 1H 24 ]
m 2 WTIMIO
[ 1H'25
Chemistry

QMCPACK
CP2K
Open Catalyst

ISV

ANSYS FLUENT
ANSYS MECHANICAL
CADENCE CharLES
SIEMENS StarCCM+



UHCTPYMEHTbI OTAaAKuU, NpodUANpoBaHUA U .
aHanunsa B akocucreme ROCm™ I/ITIVIO

MHCcTpymeHTUpOBaHUe

» HPC Apps ML Frameworks
nPUIOXKeHnu

Trace *Apprentice Babel

Busyanusauuma v aHanms *Vampir Chromium  Perfetto Grafana Scalasca  Periscope

Compass 2 Trace
MUHCTPpYyMEeHTbl CTOPOHHUX B HPE A LLNL TAU ki
Py P Forge TPer|1°\7rce CrayPAT & rgonne . + Score-P HPCTc?o it Theia IDE
pa3paboTtumnkos MAP/DDT otalView - THAPI  Caliper  ParaProf + hpcviewer
MHcTpymeHTapwmia u API . :
WHTErpupoBaHHbIK ¢ ROCM ExaPAPI LIKWID OmniTrace OmniPerf LTTng ExaTracer
e ROCProfiler SDK ROCgdb & ROCdbgapi ~ OMPT  ROCM™ SMI ROCm™ Validation Suite
ROCm
HIP Runtime OpenMP Runtime OpenCL™ Runtime Python Runtime
Cpeabl BbinonHeHua API
ROCr HSA Runtime
CucTemHbI ypoBeHb Linux Core KFD Kernel Driver LTTng™ MPI

AnnnapaTtHaa A+A
P CPU + GPU + Memory Hierarchy
nnatpopma
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