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September 23-24, 2019, Moscow

Russian Supercomputing Days is international supercomputing conference carried on the
best traditions of Russian and international supercomputing events.

KoHcopunym OpenPower oTKpbiBaeT
HOBbIE OBepMu.

KoHcTaHTMH Mo3rosou
Server Solutions Leader IBM EE/A




CepBepHas nuHeuka IBM
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Linux-only servers

The most reliable on-premises

infrastructure for today’s

growing businesses

« Better price-performance
than x86

+ ldeal design for mission-
critical workloads

» Perfect balance of
performance and value

Large enterprise servers

IBM large enterprise servers offer

superior performance for demanding

workloads

« Total protection for your core data

+ Easily handles massive demand
spikes

+ Optimized for cognitive and HPC
in private and hybrid cloud
environments
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Scalable servers

Scalable hardware that can

flex to support your

company without

sacrificing performance

» Industry leading speed
and security

» Flexible deployment
and performance

» Perfectly designed for
your data center and
emerging apps

Mainframes

The world’s top companies

rely on the IBM mainframe to

deliver record uptime and

availability

« Unmatched levels of data
protection

+ Powers tough workloads
like blockchain and Al

+ Trusted platform for
digital transformation



POWER9 for Enterprise

Feature
1-4 nodes

MTM 9040-MR9 9080-M9S
System Packaging au S:itsystem node & 2U system controller
Processor Socket 2S5 t0 4S5 4S per node
# of cores 32, 40, 44, or 48 cores Up to 192 cores
Memory DIMM Slots - Max 128 DDR4 Industry Standard DIMMs Up to 128 DDR4 CDIMMs
Memory - Max 16TB 64TB
Built-in Virtualization Yes Yes
PCle Gen4 Slots 10 Slots 8 Slots per node, up to 32 Slots
Operating System AlX, Linux AIX, IBM i, Linux




Habop cepBepoB ansa apbil UU

Accelerated
Compute ;
PowerVM and Big Data
high RAS AC922
L922 .

« Industry first and only in advanced 10 Announce 5/8 GA 5/25

with 2n Generation CPU - GPU

NVLink delivering ~5.6X higher data *Highest storage capacity (120 Announce 5/8 GA 5/25
« Industry leading reliability and throughput TB) inrtlh? Power Dogfgolio. KV:W Density focused with 2
: i ) support, leveragin compute .
st Uil +Up to 4 integrated NVIDIA “Volta” for 3 composable design POWER sockets in a 1U
+ PowerVM ecosystem focus for GPUs air cooled (GTH)and up to 6 i
outstanding utilization GPUs with water cooled (GTX) version + Advanced |0 with PCle
= Focus on memory capacity with . 4 0/CAPI 2.0 *Up to 40 cores and 2TB
up to 4TB of RAM * Only platform with memory coherence RAML- ideal for environments
for data capacity needed in the Al era *Up to 44 cores and 2TB RAM requiring dense computing
= ~4x better performance for model * Superior performance while
training having a list price which Is

~30% less @4



PayPal and H20 Driverless Al

' PayPal

.

Executive Summary
PayPal is a global company operating a worldwide online
payments system. The company’s innovative open digital
platform gives its 218 million active account holders in 202
markets across 25 currencies the confidence to connect
and transact online.
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Representation Learning

(Automatic Feature)

Feature ey

Tabular Data

Driverless Al
(Feature Engineering +
Model Training)

Models

“H20 Driverless Al gives
amazing performance in terms
of feature performance and
also model performance.

- Venkatesh Ramanathan, Senior Data Scientist, PayPal

DATA ENVIRONMENT
TRAINING DATA: DRIVERLESS Al:
+ Subset of one year's Feature engineering
TRANSACTIONS and model training

+ 15 billion edges,
.5 million nodes

TEST DATA:
+ 3 months

SPARK:
Data preparation and

pre-processing

NUMBER OF
FEATURES:
- 400-600

HARDWARE:
IBM Power 8 GPU
server

Using H2O Driverless Al, the PayPal team was able to

find significant new modelling features which dramatically
increased model accuracy by almost 6% in a single test For
a team with over 10 years of feature engineering experience
on the fraud problem, this was an amazing result. PayPal
plans to continue to use Driverless Al in innovative ways to
prevent fraudulent activities.



CemencrtBo Scale Out cepBepoB Ha 6aze POWER9

L922

9008-22L

» 1,2-socket, 2U
+8,10,12 cores/

S5922

9009-22A

» 1,2-socket, 2U
* 4, 8,10 cores/

S914

9009-41A

» 1-socket, 4U &
Tower

S924

9009-42A

« 2-socket, 4U
+8,10,12 cores/

H922

9223-22H

« 1,2-socket, 2U
+ 4, 8,10 cores/

H924

9223-42H

» 2-socket, 4U
* 8,10,12 cores/

socket socket + 4 6,8 cores/ socket socket socket socket
+ 32 IS RDIMM slots » 32 1S RDIMM slots | « 16 IS RDIMM slots | « 32 IS RDIMM slots | « 32 IS RDIMM slots | « 32 IS RDIMM slots
+ 4TB memory * 4TB memory + 1TB memory + 4TB memory + 4TB memory + 4TB memory
« 4 CAPI 2.0 Slots + 4 CAPI 2.0 Slots « 2 CAPI 2.0 Slots + 4 CAPI 2.0 slots * 4 CAPI 2.0 Slots + 4 CAPI| 2.0 slots
* Internal RDX * Internal RDX * Internal RDX
Media Media Media
* Linux only = AlX, IBM i, & Linux | = AlX, IBM i, Linux « AIX, IBM i, Linux « AlX, IBM i « ALX, IBM i
* PowerVM * PowerVM * PowerVM * PowerVM up to 25% up to 25%
+ KVM (GA2) * Linux * Linux
* PowerVM * PowerVM
Technology * Cloud enabled - Embedded virtualization capabilities with PowerVM
Leadership * Upto4TB in 2 socket - DDR4 Industry Standard memory RDIMMs

* High Speed 25Gb/s external ports — one per socket
* 2 Internal NVMe Flash boot adapters
* Embedded Analytics and Algorithms on the chip help run POWERS9 at an always optimized frequency




IBM Power... 4TO MOXeT ObITb ny4wie?
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Microsoft and IBM Power

Microsoft Brings IBM Power Iron To Azure Cloud

@' Timothy Prickett Morgan

Scalability g Hybrid

Capability
Security e

Peub WIET 0 noCTaBke pewennii Ha Gase IBM POWER ann nnatchopmei Microsoft Azure. FOBOPHTCA O MOAAEpXKe nporpammieix naardpop AX, IBM i n
onepaunoHHLX CHCTeM Ha spe Linux. POWER-pewens & Azure n03BO/T NEPEHECTH YCTapeBLuIe GUSHEC-NPUIOXKeHHS B 06naKo.

Microsoft

B Microsoft

«38 CYET JBHHOO COTPYAHHYECTBa cepsicel SKytap Ha Gase Microsoft Azure NOMOTYT KOPNOPATHBHeIM NONL30BATENAM PACWHPHTE NONE3HOCTE TPAAHLHOHHBIX
pHROXeHMIT 6e3 SHAUHTENLHbIX 3ATPAT Ha BHEADEHHE HOBBIX TIAT(OPH, — OTHEUAETCA B COOBLLEHHH.

Microsoft Azure — o6nayHas nnatégopma komnanum Microsoft. MpefocTaBNAeT BO3MOXHOCTb pa3paboTku, BbINONHEHUS NMPUNOXEHUI U XPaHEHWS! AaHHBIX Ha CEPBEpaXx, PacrnoNoXXeHHbIX B pacnpeAenéHHbIX AaTta-LeHTpax.
O6nako Azure 6bino aHoHCUpoBaHO B okTA6pe 2008 roaa noa koaoBbIM HasBaHueM “Project Red Dog”. Penua coctosincs 1 oeBpans 2010 roga noa HassaHvem “Windows Azure”. B 2014 rogy nnatdopma 6bina nepermeHoBaHa B Microsoft Azure.



IBM Q System One

OpaHa 13 BegyLwmx eBponencKknx opraHn3aumnm
npuknagHbIx uccrnegosaHun, Fraunhofer-
Gesellschaft o6bsBMIM 0 cornawleHum o
napTHepcTBe B 06racTn KBaHTOBbIX
BbIYUCIIEHUN C LIESbO NPOABMKEHUS
nccrnegoBaHUn U SKCNepuMeHToB B [epmMaHunu.
CoTpyaHU4ecTBO HanpasreHo Ha co3fdaHue
HOBOro coodLLecTBa Ans NPOMbILLIEHHbIX U
NPUKNagHbIX CTpaTernm KBaHTOBbIX
BbIYUCIIEHUN.




JKkocuctema OpenPower
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OpenPower Foundation -> Linux Foundation

2019: OTKpbITUE apXUTEKTYpbl Power

20 aerycta 2019 roga IBM o6bABMNa O LUMPOKOM OTKPLITUM apXMTEKTYpbI MpoLeccopoB Power, B peaynkrarte Yero KIMeHTbl U
MapTHEPbI MONYYMNU BO3MOXHOCTb Co3jaBaTb CODCTBEHHbIE MoauduMKauuin Yinoe Ha 6ase Habopa komaHg Power 6e3 Kakux-
NGO NUUEH3NOHHBIX OTHUCTIEHNA.

HoBoe cornatuexne 0 NMLUEH3MPOBaHUM NO3BONAT paspaboTUMKaM YMNOB PacLUMPATL U HacTpauBaTb Habop WHCTPYKUMA ANs
KOHKPETHbIX MPUIOKEHMIA, KOTOPbIE OHW XOTAT 3anycTuTb. Kpome Toro, IBM paspelunna 6ecnnatHo UCMonb3oBaTb BCE CBOM
naTeHTbl, CBA3aHHbIe ¢ Power, a Takke nepeaana ynpaeneHue NPOEKTOM COObLLECTBY.

IBM oTKpbina apxuTekTypy npoueccopos Power

IBM is moving OpenPower Foundation to The Linux
Foundation

Ron Miller @ron_miller / 8:12 pmMSK - August 20, 2019 O] Comment

IBM OTKpbiNna apxMTEKTYpy NpoLeccopos Power

AnbaHc OpenPOWER Foundation, koTopbii KypupoBan passutue npoueccopoB Power, nepewén nog arugy  Linux
Foundation , Gnaropapa uemy Obina cosgaHa HesaBUCUMaA noWaAKy ANA [AanbHEedlero COBMECTHOTO pasBUTUA
apXUTeKTypbl, 6e3 NPUBA3KK K KOHKpETHOMY npouasoauTento. B koHcopumym OpenPOWER k asrycty 2019 roga Bxogat 6onee
350 komnanui. CoobulecTBy nepepaHo 6onee 3 MAH CTPOK Koda CUCTEMHbIX MNPOLUMBOK, crneuudukaunii u cxem,
HEOGX0AUMBIX ANA CO3AaHUA POWEr-COBMECTUMBIX YMNOB.




TOP 10 (TOP500) rating for June 2019

Rank System Cores

1

Summit - IBM Power System AC%22, IBM POWER® 22C 3.07GHz, 2,614,592
NVIDIA Volta GV100, Dual-rail Mellanox EDR Infiniband , IBM

f ak Ridge National Laboratory
United States

Sierra - IBM Power System 5922LC, IBM POWER?Y 22C 3.1GHz 1,572,480
NVIDIA Volta GV100, Dual-rail Mellanox EDR Infiniband , IBM /

NVIDIA / Mellanox

DOE/NNSA/LLNL

United States

Sunway TaihuLight - Sunway MPP, Sunway SW26010 260C 10,649,600
1.45GHz, Sunway , NRCPC

National Supercomputing Center in Wux

China

Tianhe-2A - TH-IVB-FEP Cluster, Intel Xeon E5-2692v2 12C 2.2GHz, 4,981,760
TH Express-2, Matrix-2000 , NUDT

National Super Computer Center in Guangzhou

China

Frontera - Dell C6420, Xeon Platinum 8280 28C 2.7GHz, Mellanox 448,448
InfiniBand HOR , Dell EMC

Texas Advanced Computing Center/Univ. of Texas

United States

Piz Daint - Cray XC50, Xeon E5-26%0v3 12C 2.6GHz, Aries 387,872
interconnect , NVIDIA Tesla P100, Cray Inc.

Swiss National Supercomputing Centre [CSCS)

Switzerland

Trinity - Cray XC40, Xeon E5-2698v3 16C 2.3GHz, Intel Xeon Phi 979,072
7250 68C 1.4GHz, Aries interconnect , Cray Inc.

DOE/NNSA/LANL/SNL

United States

Al Bridging Cloud Infrastructure (ABCI) - PRIMERGY CX2570 M4, 391,680
Xeon Gold 6148 20C 2. 4GHz, NVIDIA Tesla V100 SXM2, Infiniband

EDR, Fujitsu

National Institute of Advanced Industrial Science and Technology

(AIST)

Japan

SuperMUC-NG - ThinkSystem SDé50, Xeon Platinum 8174 24C 305,856
3.1GHz, Intel Omni-Path , Lenovo

Leibniz Rechenzentrum

Germany

Lassen - IBM Power System 5922LC, IBM POWER? 22C 3 1GHz, 288,288
Dual-rail Mellanox EDR Infiniband, NVIDIA Tesla V100, IBM /

NVIDIA / Mellanox

DOE/NNSA/LLNL

Rmax
(TFlop/s)

148,600.0

94,6400

23,014.6

61,4445

23516 4

21,2300

20,1587

19,880.0

19,476.6

18,2000

Rpeak Power
(TFlop/s) (kw)

200,794.9 10,096

1257120 7,438

125,435.9 15,371

100,678.7 18,482

38,7459

27,154.3 2,384

41,4612 7578

32,576.6 1,649

26,873.9

23,0472



LK «UeHnTp daHHbix ABO PAH»
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TNABHAA HOBOCTWU NOAATb 3AABKY AOKYMEHTbI OBOPYZJOBAHUE KOHTAKTbI

FnaBHan » O6OPYAOBaHME » TUEPHAHLIV BLIMICIMTENEHBIA KNACTEp Ha 6a3€ apXUTEKTYPE N XapakTepuCTUKN EBIMNCINTENBHOIO Y3na:

* 2 lecATUAAEPHBIX Npoleccopa IBM POWERS (2.86 ITw; 3.49 My turbo; Bcero 160 noTokos);
* namate ECC, 256 T'B;

e 2x1Tb 2.5" 7K RPM SATA HDD;
TMBPUAHBIA BEIYNCIUTENbHBIF KNacTep, COCTOALLMI 13 1 ynpasnsioulero v 5 euiuncinTensHeix y3noe. e 2 x NVIDIA Tesla P100 GPU, NVLink.

FM6pUAHbLIA BIYMUCINTENbHbIA KNacTep Ha 6ase
apxmuTekTypbl OpenPOWER

CeTw nepegaum AanHbix: EDR InfiniBand.
YnpaenAtoLwan ceTk: Gigabit Ethernet.

MpownzeoauTensHocTe kKnactepa (Tflop/s): 55,84 (nukoean), 40,39 (Linpack)
MpoTokon TecTMpoBaHUA.

MporpammHoe o6ecnevenune

® onepaunioHHas cucTema Linux CentOS 7.3

® MporpaMMHbIe CPeACTBa NapannensHeiX BEIYMCIeHWA cTaHaapTa MPI: 6ubnuoteka IBM Spectrum
MPI;

® CUCTEMA ANCNEeTYepK3aLMK 3adaHnid PBS Professional;

* A3LIKW NporpammMupoeaHng: C/C++, POPTPAH;

® cucTemMa MOHUTOpWHra Ganglia.

AW, AW, QXS
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http://lits.ccfebras.ru/index/oborudovanie/sistemyi-vyisokoproizvoditelnyix-vyichislenij/gibridnogo-vyichislitelnogo-klastera-na-baze-arxitekturyi-openpower. html



IBM and Red Hat —June 2019 Anhnouncement
— July 9 acquisition close

DEVOPS & MULTICLOUD MANAGEMENT

ISV & ENTERPRISE BUILT SOFTWARE
(RUNNING ON IEM SOFTWARE)

IBEM MIDDLEWARE, DATA, ANALYTICS & COGNITIVE SERVICES

ISV & ENTERPRISE
{(ENABLED USING IEM CLOUD PRIVATE SERVICES & REDHAT KUBERNETES) OPEN-30URCE BUILT
RED HAT SOFTWARE SOFTWARE
SOFTWARE
ON RHEL & OMN RHEL &
IBM CLOUD PRIVATE (SERVICES) OPENSHIFT OPENSHIFT
IEM CLOUD PRIVATE PLATFORM SERVICES
HHMJ MONITORING, LOGGING, METERIMG, CERT & KEY MANAGEMENT)
RED HAT REDHAT OPENSHIFT CONTAINER ORCHESTRATION & MANAGEMENT

OPENSHIFT

Container Platform (KUBERNETES)

RED HAT ENTERPRISE LINUX

(incl. RHEV, OpenStack)

CHOICE OF HYBRID INFRASTRUCTURE & CLOUD PROVIDERS
Bare Metal | Virtual Machines |IBM Power | IBM Cloud | AWS | Azure | Google | AliBaba




Cloud Paks and Red Hat OpenShift on Power Systems

Available in

4Q plan

for Power 3Q for Power,
Cloud Pak for Cloud Pak for Cloud Pak for Cloud Pak for
Applications Data* Integration Automation
Build, deploy and run Collect, organize, and Integrate applications, Transform business
applications analyze data data, cloud services, processes, decisions,
and APIs and content

IBM containerized - IBM containerized
software 3 software software il software

Operational services Operational services . .
Operational services Operational services
Container platform Container platform Container platform Container platform Container platform

Runs on choice of IBM Power P )= — - Bare-metal
Systems Infrastructure-as- ower ! ENTERPRISE
a-Service (IaaS) Power

IBM containerized
software

IBM containerized IEM containerized

Operational services

* Cloud Pak for Data on ICP 3.x available today
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best traditions of Russian and international supercomputing events.

September 23-24, 2019, Moscow —
Russian Supercomputing Days is international supercomputing conference carried on the —

CNACUBO! -

KoHcTaHTMH Mo3rosom

+7 (985) 764 88 38 — 5
kmozgovoy@ru.ibm.com




