Icmonb30BaHMe
BbIYNCINTE/NIbHOTO KNnacTepa
HKC-1[1 ana npoBeaeHUA
HAY4YHbIX MCCIeA0BaHUM



Rnactep HRC-1T11

* Y3en knactepa (pa3gen Broadwell): Crpykrypa y3na
* 2 x Xeon E5-2697A v4, 2.6 (3.6) I'Tu,
(Broadwell), 16 spep x 2 noToka
* 32 annapaTHbIX NOTOKa Ha y3en
* 128 b namATM Ha y3en
* 1331.2 GFLOPS nnkosaAa npomns3B-Tb

* Y3en knactepa (pasgen KNL): CTpyKTypa y3na
e 1 x Xeon Phi 7290, 1.5(1.7) I'my,

(KNL), 72 sppa x 4 noToKa

288 annapaTHbIX NOTOKa Ha y3en

96 I'b namATK Ha y3en

16 GB namatn MCDRAM (Kaww)

3456 GFLOPS nnkosaAa npomnsB-Tb




KZIACTEP HKC 1-

Intel® Xeon® Processor E5 v4 Product Family Overview

New features: New processor technologies: ™ Crypto Speedup
» Supervisor Mode Access Prevention

= Broadwell microarchitecture * Posted Interrupts
= Built on 14nm process technology * Page Modification Logging * New RDSEED Instruction
= Socket compatible® replacement for Intel’ = Cache Allocation Technology ~ — |"tel® Processor Trace
Xeon® processor E5-2600 v3 on Grantley = Memory BW Monitoring * Hardware Controlled Power Management

m Xeon E5-2600 v3 (Haswell-EP) Xeon E5-2600 v4 (Broadwell-EP)

Cores Per Socket Upto18 Up to 22

Up to 36 threads Up to 44 threads
Last-level Cache (LLC) Up to 45 MB Up to 55 MB
2x QPI 1.1 channels 6.4, 8.0, 9.6 GT/s
PCle* Lanes | Speed{GT/s) 40 10/ PCle* 3.0 (25, 5, 8 GT/s)
Memory Population 4 channels “[EEIHSEED'M Ms or 3 + 3DS LRDIMM?
_ ECC, Patrol Scrubbing, Demand
Memory RAS Scrubbing, Sparing, Mirroring, + DDR4 Write CRC
Lockstep Mode, x4/x8 SDDC
Max Memory Speed Upto 2133 Up to 2400
TDP (W) 160 (Workstation only), 145, 135, 120, 105, 90, 85, 65, 55
{* Requires BIOS and firmware update All products, Computer systems, dates and figures specified arE_p!rel'l_m'lnary' based on current gxpectatiurﬁ, and are subject to

5 on market availabilit change without notice. Intel may make to specifications and product descriptions at time, without notice
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KZIACTEP HKC 1-

More VPU on next gen Intel® Xeon Phi™ Processor

MC
DRAM
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DRAM

MC
DRAM

2x16 x4
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* Up to 72 new Intel® Architecture cores

* 36MB shared L2 cache

» Full Intel® Xeon™ processor ISA compatibility
through Intel® Advanced Vector Extensions 2

* Extending Intel® Advanced Vector Extensions
architecture to 512b (AVX-512)

* Based on Silvermont microarchitecture:
- 4 threads/core

- Dual 512b Vector units/core

* 6 channels of DDR4 2400 up to 384GB

* 36 lanes PCl Express’ (PCle’) Gen 3

+ 8GB/16GB of extremely high bandwidth on
package memory

MC
DRAM
Package

1. As projected based on early product definition and as compared to prior generation Intel® Xeon Phi™ Coprocessors.
2. Results have been estimated based on internal Intel analysis and are provided for informational purposes only. Any difference in system hardware or
4 software design or configuration may affect actual performance.
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over prior gen 1.2

* Up to 3x more power efficient than prior gen 12

* Up to 3x single thread performance improvement



CpaBHeHMe NpoLeccopos

* [logcncrema namaTum

MBC-10M

Sandy Bridge

KNC

HKC-1N

Broadwell

KNL

Kow L1 Kaw L2 Kow L3 Jlokansuan
NnaMmAaTb
8 x 32 KB 8 x 256 KB 20 MB i
8 GB GDDR5
61 x 32 KB 61 x 512 KB ] e
16 x 32 KB 16 x 256 KB 2 x 20 MB i
72 x 32 KB 36 x 1 MB _ L E1E) 1A (GP)ian

400+ GB/s




Kak No/ly4nTb NOrMH Ha Knactep?

* http://www.sscc.icmmg.nsc.ru/howto.html
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PaboTta ¢ ouepeabto 3aaay Slurm

sinfo — npocmoTp pecypcoBs Knactepa




PaboTa c oyepeabto 3aaa4 Slurm

squeue — NPOCMOTP CBOEN o4yepean 3aa4 Knactepa




PaboTta ¢ ouepeabto 3aaay Slurm

Scancel Homep 3agauun — yganeHune 3agadum n3 ovepeam 3azay Knacrtepa

https://slurm.schedmd.com/pdfs/summary.pdf



OcobeHHOCTN KOMMUAALUKN NPOTrPaMM
(broadwell)

module purge

module load intel/2017.4.196 parallel/mpi.intel.broadwell/2017.4.196
compilers/intel/2017.4.196

mpiicc -qopenmp -03 -0 a.out AstroPhi.cpp -Im



OcobeHHOoCTH Komnuaaumm nporpamm (knl)

module purge

module load intel/2017.4.196 parallel/mpi.intel.knl/2017.4.196
compilers/intel/2017.4.196

mpiicc -xMIC-AVX512-gopenmp -0O3 -0 a.out AstroPhi.cpp -Im



3anyck nporpamm (knl)

<calc_knl_start.sh>

module purge

module load intel/2017.4.196 parallel/mpi.intel.knl/2017.4.196
sbatch ./calc_knl.sh



3anyck nporpamm (knl)

<calc_knl.sh>

#!/bin/bash

# set the number of nodes

#SBATCH --nodes=1

# set max wallclock time

#SBATCH --time=6-0

# set name of job

#SBATCH --job-name=test_calculation
#SBATCH -p knl

#SBATCH --constraint=hemi,cache,knl
#SBATCH --ntasks-per-node=1

# run the application

mpiexec.hydra -bootstrap slurm ./a.out



3anycK nporpamm (broadwell)

<calc_broadwell start.sh>

module purge

module load intel/2017.4.196 parallel/mpi.intel.broadwell/2017.4.196
sbatch ./calc_broadwell.sh



3anycKk nporpamm (broadwell)

<calc_broadwell.sh>
#1/bin/bash

# set the number of nodes
#SBATCH --nodes=2

# hyperthreading off

#SBATCH --threads-per-core=1
# set max wallclock time
#SBATCH --time=6-0

# set name of job

#SBATCH --job-name=test_calculation
# set queue name

#SBATCH -p broadwell
#SBATCH --ntasks-per-node=1
# run the application

mpirun -n=4 ./a.out



