1O KaK cpeaACTBO NOBbILLEHUSNA
NPoOu3BOANTENTbLHOCTMU

[TpumeHeHne VTune ™ n cosgaHue nporpaMMHO-onpeaensaemMoro
cepBepa ansa SAP ® HANA

AOmutpun Ucaes
MeHenxep NpoayKTOB HarnpaBfieHUst 06nayHbIX peLleHnmn
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[lpuMmeHeHune VTune™
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Intel® Parallel Studio XE — peaakuum

[TonHbIN HAbOP MHCTPYMEHTOB pa3paboTyuka 10

COMPOSER EDITION PROFESSIONAL EDITION CLUSTER EDITION

BUILD ANALYZE SCALE
Compilers & Libraries Analysis Tools

Cluster Tools
Intel® Math Kernel Library Intel® VTune™
) Amplifier Message Passing Interface Library
Intel® Data Analytics

Acceleration Library

C/C++,
Fortran
Compilers

C++ Threading
Intel® Integrated Performance Primitives Cluster Diagnostic Expert System
Image, Signal & Data Processing Intel® Advisor

Intel® Distribution for Python*
High Performance Python

OC: Windows*, Linux*, MacOS1* < I

Intel® Architecture NnaTtdopmbl


https://software.intel.com/en-us/intel-vtune-amplifier-xe
https://software.intel.com/en-us/intel-mpi-library
https://software.intel.com/en-us/c-compilers
https://software.intel.com/en-us/intel-mkl

Ctatuctuka Application Performance Snapshot
Intel® VTune™ Amplifier

BbicTpbI aHanu3 o rertime

« 3arpyska CPU Ha domsnyeckux agpax

X
Number of ranks: 136 Your application is MPI bound.
nMP threads p’; ranks 4 This may be caused by high busy wait time inside the library (imbalance),
latform: Intel(R) Xeon(R) Processor code named Broadiwell-EP non-optimal communication schema or MPI library settings. Use MPL
Count per node: 72 profiling tools like Intel® Trace Analyzer and Collector to explore
ollector type: Event-based counting driver performance bottlenecks.

Lurentrun Jerget Delta
129 575 MP! Time 5200%R <10% E——
° - 059%  <10%
Elapsed Time argn <a0%
Hu3kas MHTPY3NBHOCTbL e i —

000%  <10%

* Hwuskas nHTpysmBHocTb MPI 1 GbicTpast o6paboTka 472l 123K
pesynbTaTa

o QpenMP Imbalance Memory Stalls
* API anga cbopa Tonbko HeobxoamMmon nHopmauum e
el orkapses Hime e o Hapsea Hime Cache Stalls SP FLOPs per Cycle
IMPLImbalance 22.87%N of cycles 0.04 Out of 32.00
g:ig; of Elapsed Time Memory Footprint DRAM Stalls Vegtor Capacity Usage
0.30% of cych 25.81%
TOP 5 MPI Functions %  Resident PEAK Ve . es’ :
n pocToTa Mcn on b30 BaHMH . s Per node: 8 B 76401 MB :\v?ezraég[ Rank-to-rank communication matrix SEEEEEA N
Isend 832 Per rank: | B 4494 MB NUMA PO P43
* Buayanusauus paHk-paHk & ysen-ysen MPI

Irecv 5.74 Per

-~ (intel) Scatterv 000 node: 2635.81MB 0527.22 MB
« CospgaHune KoHdurypaumn ans Intel® Trace Analyzer & =
Collector
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OnTumunsauusa npunoxeHun Intel® VTune™

Amplifier—Performance Profiler

Advanced Hotspots Hotspots ~ @

INTEL VTUNE AMPLIFIER 2019

Analysis Configuration  Collection Log  Summary ~ Bottom-up ~ Caller/Callee  Top-down Tree  Platform
o [=]

Grouping:| Function / Call Stack

CPU Time ¥ &|| Context Switch Time [« | Context Swit¢ ~
Function / Call Stack ' ‘d‘eEﬁ.eg;ﬂ;Tlm%Ev L.Jt:!iz;tlmn. Over 8 Spin Time Ov_ﬁr#]zad Wait Time | Inactive Time | Preemption
updateBusinessAccount 79155 B ] Os 0s 0s 0.055s 934
mainsompsparallel_for@269 | 7.915s W ] Os 0s 0s 0.055s 934
79155 N 0s 0s 0s| 00425 e
updateBusinessAccount 0s Os 0s 0s 0.013s 1198
updateCustomerAccount 7.766s |0 Os 0s 0s 0.052s 1,111
__kmpe_atomic_fixedS_add 2.772s | 0s 0s
__kmpc_critical 0s 2.021s 0s 0s 0.014s 262 | v
< > < >
O == e s 525 54s 5.6s 5.8s 6s 6.25 'Thread—v| £y

[IPreemption

s Spin and Overh...
< > [0 ®CPU_CLK UNH-.. «

FILTER 100.0% % | ‘AHVPFUCV‘ |AnyThread V‘ |Any MDC"l |AnyLV‘ | |Userfunct\V| ‘ShowmIV‘ |Functi0rv

Thread

MogpobHee: software.intel.com/intel-vtune-amplifier-xe
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AHanus3 Kkoaa

C, C++, Fortran*, Python*, Go*, Java*
Ontummnsaumm CPU, NnoTOKOB, NaMATK, KaLLa, AUCKOB U T.A4.
"Ny©OoKMN MUKPOAPXUTEKTYPHbIA aHan13

HoBoe B penun3e 2019 (HenonHbIi Cnmcok)

Hosbin Application Performance Snapshot: APl n HoBas
mogernb cbopa MPI (Linux*)

["padhmnyecknn aHanmsa apPEKTUBHOCTU UCMOSTb30BaHNS
CPU

YnydweHHbIn aHanms JIT gns o6nayHbIn NPUNoXeHnn
Hosbin GUI
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Co3aaHue BM c yctaHoBneHHbIM Viune™

Selectel

Selectel

Cepsepbl U
o=  ofopygoBaHue

Cetu u ycnyru

O6nadYHas
nnatgopma

O6nayHoe
XpaHunuie

CDN

DNS-xoCTUHI

06nako Ha 6ase
VMware

MOHWTOPUHT

CepBHuchbl
napTHepoB

MpoekTbl
MonbsoBaTenu
MoTpebneHue

API

Bbl6Op MCTOYHUKaE

[oToBble 06pasbl (23) Mow o6paszbi (0)

Ubuntu 14.04 LTS 64-bit

Ubuntu 16.04 LTS 64-bit

Ubuntu 16.04 LTS GPU Drivers 64-bit

Ubuntu 18.04 LTS 64-bit

Ubuntu 18.04 LTS GPU Drivers 64-bit

e Ubuntu 18.04 LTS Intel VTune 64-bit

Oucku (0) CHanwoTbl (0)

OI'IEPELI,VIDHHI:IE CUCTEeMBI

Bce
Ubuntu
OpenSuse
Debian
Windows
Core0S
Cent0S

Fedora
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[Mlpurnawaem Ha macTep-knacc!

HDexabpb 2019
r. CaHkr-lleTepbypr, opuc Selectel

3anucaTtbCcda Ha MacTep-Knacc MoOXHO
Ha cTteHae Selectel
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Co3aaHue nporpaMMHoO-onpeaensaemMoro
cepBepa ana SAP ® HANA
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PoCT OaHHbIX
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1
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Moore’s Law
Data Set Growth?®

Multi-Threaded
Performancet

Single Thread
Performance?

— Moore's Law

1 2P SPECint®_rate 2006
2 Specint® 2006
3 62% CAGR
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KoHuenuusa BepTukanbHOro macLutabnpoBaHus
C NpUMeHeHneM BUpTyanusauum

Application

0S

TidalScale software-defined server

Uses patented machine learning to transparently align resources

Selectel selectel.ru 10
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CamoonTnmmnsauma Ha OCHOBe MaLIUMHHOIro ooy4YeHus

Selectel

3anaTeHTOBaHHbIW anropuTm

ConocTaBrneHne BUpTyarnbHbIX
N PUNYECKNX PECYPCOB

EaﬂaHCMDOBKa Harpy3ku

MepeHoc vCPUs n RAM

selectel.ru
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Mwurpauma cTpaHuubl NamMATH

3anaTeHTOBaHHbIN anNropuTm

ConocTtaBneHne BUpTyanbHbIX
N PU3NYECKUX peCcypcoB

BanaHcupoBka Harpy3sku

MepeHoc vCPUs n RAM

Selectel
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Murpauuna vCPU

3anaTeHTOBaHHbIN anNropuTm

ConocTtaBneHne BUpTyanbHbIX
N PU3NYECKUX peCcypcoB

BanaHcupoBka Harpy3sku

MepeHoc vCPUs n RAM

Selectel
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Co3paaHue, nameHeHUe KoHdurypaumm
cepBepa ¢ NOMOLLbLIO NaHesnum ynpasneHns

O 1229665

hyperkernel ram

Ore

storage

HW HK GUEST LOAD CORES MEM (GE) STORAGE (TE)
- - [ - B - _-\_\_

0. node-Oc-c4-7a-e7-11-2a . . . 84 3074/3076 0
supermécro x11gph+ - Intel Xeon Gold 6240 CPU @ 2.60GHz
1. node-0c-c4-7a-e7-11-58 —_——

64 3074/3076 0
supermécro x11gph+ - Intel Xeon Gold 6240 CPU @ 2.60GHz . . .
2. node-Oc-c4-7a-e7-3c-b2 —_— —

64 3074/3076 0
supermécro x11gph+ - Intel Xeon Gold 6240 CPU @ 2.60GHz . . .
3. node-Oc-c4-7a-e7-31-0c

64 3074/3076 0
supermécro x11gph+ - Intel Xeon Gold 6240 CPU @ 2.60GHz . . .

Selectel

Create A Software-Defined Server X

Info Guest Storage Network “

SDS Name sles

Description

Hoces e

current settings

Cent0S 256 1229268 50068

4131 Cores Memory [E
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CueHapum ncnonb30BaHUA

MopgenupoBaHue

AHanuTuka B putenne

busHec-aHanuTuka

AHannTuka gaHHbIX

Selectel

duHaHcoBasi aHanUTUKa
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OueHkKa Npon3BOANTESNIbHOCTMU

Kenc — aHanutuka B putenne

100, = ®uU3nyeckum cepsep

TPC-H Powertest

— MporpammHo-onpeaensieMbiii cepBep

©
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OueHka hbMHaHCOBbLIX NOKa3aTeneun

$1,200,000 -

$1,000,000 4 - - -

$800,000 | - - -

$600,000 4 - - -

$400,000 - - -

CroumocTe obopygoBaHuA
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M 4 Socket cepeep
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Pabota SAP HANA Ha

In-Memory Database

T $1.6M

% 2 Socket
% $12M | Crala_iin | imMi1 | 4 Socket
g | (1990 DIMM-e) _— I 8 Socket
5 $0.8M

O -
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o $0.4M
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lyper Server

MpoeKT: 0anH 13 KpynHenwmnx pegeparnbHbix
putennepos B PP

3apayva: npotecTtupoBaTb paboty SAP HANA

CraTtyc: KNMeHT NPOBOAMUT Harpy3o4yHoe TECTUPOBaHNE

KoHdourypauua Hyper Server:

Kon-Bo HOA 4
Mpoueccop Intel Gold 6240 (18x2.6 'y HT)
RAM 3072Tb — 48 x 64 'b DDR4 ECC Reg

selectel.ru
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A Snapshot of SAP HANA on Hyper Server

3arpyska 65,8 ¢ 64 sgpamu,
npuyem 87,4% anep

CPU y
3a0eNCTBOBaHbI B
nonb30BaTeNbCKUX 3agadax
o y
Memory 100% pabouen Harpy3ku 8 Th

HANA Haxogutca B namaTtu

tots
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Bonpochbi?
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