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YacTHble BesonacHocTh Pa3spaboTaHbl Ans

«obnaka» B OCHOBe KPUTUYECKHU
BaXXHbIX
CUCTeMbl
HcppacTpykTypa NMPUIOXEeHUN

OpPUEeHTUpPOBaHHas

Ha 6yayuiee ISENSITIVE-DATA
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Cepeepbl IBM POWER,
co3gaHHble Ha OCHOBe

npoueccopos POWER9 ¢ Bb|00|<a9|
BCTPOEHHOM MneanbHas ocHoBa Ans 6O6ecr|eL|V|BaeTcs=| NPOU3BOANUTENIbHOCTb

y MacHOCTb O114
BUpTyanusauveit PowerVM pasBepTbIBaHMS ) el/IST?/ILIaeCCKOI/IcI;aX‘?-'I " [NS KPUTUHECKNBAXKHDBIX
SBMSAOTCSt OCHOBOM ] «0bravyHomn» P NPUINOXEHWI Taknx Kak
NOCTPOEHNA NPaBUIIbHOU Mq)paCprKTypr AdHHbIX. SAP HANA, Oracle, Db2,
obnavyHon MHMPPaCTYKTYps.I a TakK e
npeanpuaTus nog noobbie B noSQL 1 SQL ¢
TpeboBaHus. OTKPbITbIM KOOOM

(MongoDB, MariaDB u
apyrue) .




BcTpoeHHasn
PowerVM

[TpeBocxogHasd
BUPTyanmsauma c
OOnbLLIOW NIIOTHOCTbLIO
BUPTYanbHbIX MaLLWH U
BbICOKOW CTEMEHbLIO
yTUnmM3auum pecypcosB C
npeackasyemMbiM
BPpEMEHEM peaKLnn,

no 4TB namMatv

[na «Data intensive»
NPUSIOXKEHNN NaMATb
cepsepa 0o 4TB un
npoueccopbl POWER9
NO3BOMAKT CO34aTb
bonee
MacLutTabupyembie
peweHuns.

UHbpacTyKTypa
anga IBM Cloud

Private

IBM Cloud Private
obecneymBaeT NOJIHbIN
«00NavYHbIN» CTIK,
POWER9 npepo-
CTaBnAs BbICOKO-
NPOU3BOANTENBHYIO

NH(pPACTYKTYypy and
Harpys3okK no 3anpocy.



Be3onacHOCTb
«MNO YMOM4YaHUIO»

[lpegycTaHOBEHHbIE
NPOLLUNBKM U NaTymn
onepaumoHHbIX CUCTEM
C 3aKpbITbIMU
YSA3BMMOCTAMM
Meltdown n Spectre.
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Cloud Availability

Bbicokast 4OCTYNHOCTb C
NHTErpnpoBaHHOM
MOBUITBHOCTLIO
Harpy3okK, ObICTPbIM
pacLIMpeHnemM
PEeCypcoB U
KaTacpodoyCTou-
YMBOCTbIO.

Bceraa
ON!

Pabota B pexume 24/7
Cc pyHKUMAMN RAS U
BbICOKOW 4OCTYMNHOCTMU.



MacwTtabou-
pyemMocTb

Bocnonb3ynrtech
BO3MO>XHOCTbIO poCTa
0o 4TB namaTtm, 2
socket n 12 apep/socket
anga bl: Db2, HANA,
Oracle, MongoDB un
OPYrux.

Bbicokas
JocTynHOCTb

[ToBbICbTE 4OCTYN-HOCTb
CUCTEM Ha OCHOBE
NHTErpupo-BaHHOM
MOBUITIBHOCTU
NPUNOXEHNN,BbICTPbIM
nobaBneHnem pecypcos
N OTKa3o-
YCTOMYNBOCTHIO.

Accelerated
Interfaces

BbICTpbI 0OMEH
OaHHbIMW HA OCHOBE
TexHonornn CAPI ons
NOBbILLEHNA CKOPOCTU
peLleHns 3agau.



TexHonornyeckme niaaHbl

650mm2

659mm2

pPa3BUTUA

695mm?

Cloud |
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Helping Businesses Achieve Digital Transformation
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POWER11
POWER10
POWER9
POWERS with 14 nm
POWERS NVLink
22 nm
22 nm
= 12 Cores = 24 Cores = 48 Cores » >48 Cores
. SMTS _ . N_ew MArchitecture = New pArchitecture = New pArchitecture
. 2X DPEP = NVLink 1.0 » Direct-attach DDR4 » Enhanced Memory = 2x SIMD width
» PCIE Gen 3 = 2X CAPI = Gen4 PCle » OpenCAPI 4.0 » Future NVLINK
= CAPI 2.0 = Future NVLink = Future OpenCAPI
= Coprocessor (CAPI) . OpenCAP| 3.0
= Enhanced Prefetch i N\F}Link 20 ’
2014 2016 2017 2020+ Future




POWER9 processor

~11Bss

BW into chip

Bbunonuoteka KoHrpecca CLLUA moxeT
ObITb obpabotaHa kpuctannom POWER9
YyyTb Oonblue Yem 3a 1 ceKyHAay.




POWER9 processor

1Stchip

with PCle4

~11Bss

POWERSY

BW into chip

2X

PCle Gen4

State of the Art 1/O
and Acceleration
Attachment Signaling

PCle Gen 4 x 48 lanes
192 GB/s duplex bandwidth




POWER9 processor

1Stchip

with PCle4

i AcHz

BW into chip I:::Ic(:(':oBf: X

8

Munnuappos
TpaH3UCTOpPOB

Kaxxgomy 4yenoBeky Ha
nraHeTe MoOXet
aocrtartbcd bonbLe Yyem 1
TpaH3uctop ot POWER9S
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2X1 performance

1St | per core
chip
with PCle4
~1r8ss AcHz RS A
B % " per socket
BW into chip LSSl St
1 8 3 memory bandwidth
8 . X per socket
Munnuapaos 55
>4 \Perees POWER9 with NVLink

VS. X86 Xeon

KM
NpPOBOAHMKOB 1 7

’ 9 5 4 CPU to accelerator
cnoes OX bandwidth
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BapuaHTtel npoueccopos POWERI

24 appa SMT4 12 apep SMTS8
Linux ecosystem PowerVM ecosystem (AIX)
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POWER9 Processor — Common Features

New Core Microarchitecture SMP/Accelerator Signaling Memory Signaling

Efficient agile pipeline
POW ER ISA V3 O “* | L3 Region | L3 Region L3 Region ‘ L3 Region

|
12 x 20-way associative regions

On-Chip-Accel

. . L3 Region | L3 Region L3 Region | L3 Region

Advanced replacement policies
Fed by 7 TB/s on-chip bandwidth M

|

SMP/Accelerator Signaling Memory Signaling

Enhanced Cache Hierarchy

SMP: Signaling
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SMP Interconnect &
Off-Chip Accelerator'Enablement

Cloud + Virtualization Innovation

Quality of service assists 14nm finFET Semiconductor Process

New interrupt architecture « Improved device performance and
Workload optimized frequency reduced energy

Hardware enforced trusted execution « 17 layer metal stack and eDRAM

. - .
Cloud | | Big Data | Mobility Helping Business§§Qch%lvlllgg’rotﬁgrggk%mggs

Leadership
Hardware Acceleration Platform

Enhanced on-chip acceleration

Nvidia NVLink 2.0: High bandwidth,
advanced new features

CAPI 2.0: Coherent accelerator and
storage attach (PCle G4)

OpenCAPI: Improved latency and
bandwidth, open interface

State of the Art /O Subsystem
PCle Gen4 — 48 lanes

High Bandwidth
Signaling Technology

16 Gb/s interface
— Local SMP
25 Gb/s interface — 25G Link

— Accelerator, remoj? SMP
SO




JBOIFOLMS BO3SMOXHOCTEN MOAKJHOYEHUA YCKOpUTENEu

Yckopumenu KaK ocHosa annapamHoz2o obecrievyeHus 8 obaacmu Al

e CAP1 1.0 m—  CAPI| 2.0

—  PCle Gen3 = PCle Gen4

= NV/Link 1.0 — NVLink 2.0
— OpenCAPI

Hoeasa 25Gb/s wwuHa gnga npncoegmHeHns
yckoputeneu

Bonbwou eDRAM kaw anga 6onbLumnx
[aTtaceToB C MMHUManNbHOWM 3aepKKomn

OnTummnsaums 4Yuna ans UCnonb3oBaHUS B
2X COKeTHbIX scale-out cepBepax B
hyperscale LlOLax

Ncnonb3oBaHue PCle Gen 4: 48 nnuHun

Bblcokasi nponyckHasa cnocobHOCTb npu
B3ammopgenctesum CPU-GPU, GPU-GPU Ha
6asze NVlink 2.0 NMpsamon poctyn kK DDR4: 8 kaHanos

. namaTtn, yctonymso >120 GB/s
NHTepdenc crnenyrowiero nokonenms CAPI

2.0 onga KorepeHTHOro goctyna K
akcerieparopam U cUctemMam XpaHeHus

On-chip komnpeccua &
Kpuntorpagouyeckme yckoputenm
Cloud |

| Big Data | Mobility Helping Businesses Achieve Digital Transformation
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Scales
Performance
Affordably

POWER9 vs x86 Xeon SP
« 2x performance per core

« 1.8x memory bandwidth per socket

POWER9 vs. POWERS8
« 2X —4x memory capacity
* 40-50% more performance

Lower TCO
« Save 50% in 3-5 years moving
from POWER7 to POWER9

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformati




HoBble cepBepbl IBM HavyanbHOro ypoBHs. Pa3paboTaHbl Ans AOCTUXEHUSA
BbICOKOW NPOM3BOAUTENBHOCTU C 6OSbLLIOW NIOTHOCTLIO pa3MeLLEHUA U 0OBbEMOM
namatn oo 41B

S914 L922 S922
 1-socket, 4U / Tower  1,2-socket, 2U  1,2-socket, 2U
* 4, 6 and 8 cores/ 8,10, and 12 cores per 4,6 8, and 10 cores
socket socket per socket
 1TB memory * 4TB memory * 4TB memory
* AIX, IBM i, & Linux * Linux only * AlX, IBM i, & Linux

e PowerVM e PowerVM  PowerVM




OnTuMnanpoBaHbl 4nsd in-memory
ba3 [laHHbix SAP HANA

[10 2 cokeToB, 12 agep Ha COKeT C
onepatnBHOW NamMATbio 0o 4TB

[MbKas cuctema c nydiien
BUPTYyanusauymen

« KoHconuaauus pabo4nx Harpy3ok

H922 H924

 1,2-socket, 2U  2-socket, 4U

« 4, 8, and 10 cores per « 8, 10, and 12 cores
socket per socket

* 4TB memory * 4TB memory

e Linux e Linux
 Max. 25% of cores for Max. 25% of cores for
AlIX or IBM | AlX or IBM |

1.3X bonbLle onepaTMBHOW NAaMSATU, YEM Ha

x86 Xeon SP (Skylake) 2-x cokeTHOIN cucteme
2-X COKeTHble Scale-out SAP HANA cuctembl
(TDI5 nnun Appliance) ¢ 4TB namaTu




Habop cepBepoB ansa apbl A

Om Mission-Critical Hagpy3ok K Al u obriadyHbIM 8bI4UCITIEHUSIM

Accelerated
Compute
PowerVM and
high RAS AC922
1922

* Industry first and only in advanced IO
with 2"d Generation CPU - GPU
* Industry leading reliability and
computing capability

Announce 5/8 GA 5/25
NVLink delivering ~5.6X higher data
throughput
* PowerVM ecosystem focus for
outstanding utilization

* Highest storage capacity (120
TB) in the Power portfolio, KVM
_ . ., support, leveraging P9 compute
*Upto4 !ntegrated NVIDIA “Volta for a composable design
GPUs air cooled (GTH) and up to 6
GPUs with water cooled (GTX) version * Advanced 10 with PCle
* Focus on memory capacity with _ 4.0/CAPI 2.0
* Only platform with memory coherence
up to 4TB of RAM : :
for data capacity needed in the Al era

*Up to 44 cores and 2TB RAM
» ~4x better performance for model * Superior performance while
training

having a list price which is
~30% less ¥

Big Data

Announce 5/8 GA 5/25

* Density focused with 2

POWER9 sockets in a 1U
form factor

*Up to 40 cores and 2TB
RAM- ideal for environments
requiring dense computing

19



Cuctemsbl IBM Power ypoBHSA NpeanpusaTus:

YHukanbHoe coyemaHue gyHKyuUU 051 mpaHcogpmayuu busHeca 0Oris
JIoKaribHbIX peweHuUl U YacmHbix obriakos Osis KpUmu4YeCcKU 8aXKHbiX 3adauy,
aomesle K ape N

v' [pon3BoanTenbLHOCTL N MacliTabupyemocTb

v Reliability, HA/DR and Serviceability

v' Bbe3zonacHoCTb

v' ObnayHble pelleHuns

v' [TMBKOCTb pEeLLUEeHNN Ha OCHOBE YHUKaNbHOWM
BUpTYanusauum PowerVM

AL RS

Power E950

2 or 4 POWERS9 processors

8-, 10-, 11 or 12-cores/processor
Up to 16TB of DDR4 memory
Capacity on Demand

1st socket, 128GB minimum
active

11 PCle adapter slots

4 NVMe slots

Up to 4 PCle I/O drawers

DN N N NL N NN

Power E980

1 to 4 nodes (5U) per system
System Control Unit (2U)

32, 40, 44 or 48 cores per node
Up to 64 TB Memory

8 cores, 256GB minimum active
4 NVMe slots per node

8 PCle Gen4 adapter slots per
node

Up to 4 PCle I/O drawers pgr
node




Performance — E850 vs. E950

Sockets 2 or 4 sockets 2 or 4 sockets More flexible core options and

4x more memory for data
Core Counts 3 ()pti()ns 4 thions intensive workloads

Max Memory 4TB 16TB

Memory Bandwidth <gAstsN €127 =1e: 920 GB/sec

Move data significantly
faster through the

10 Bandwidth 315 GB/sec 620 GB/sec system

PCle Gen 4 Sockets 10 PCle Gen 4 slots

NVMe Bays 4 NVMe Bays



Performance — E880c vs. E980

Sockets 4,8 12, 16 4,8,12, 16

Core Counts Up to 192 Up to 192 2x more memory

Max Memory 32TB 64TB

10 Bandwidth 315 GB/sec 630 GB/sec faston throughe coatom

CEC Drawer Fabric 4NN €]I=4 =10 103 GB/sec

PCle Gen 4 Sockets 8 PCle Gen 4 slots / drawer

NVMe Bays 4 per drawer
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INTERNET
& CLOUD

Knaccndunkaums

n3o06paxkeHnmn
Pacno3HaBaHMe peun
A3bIKoBOW NepeBoy,
A3blkoBaA 0bpaboTKa

PekomeHaaumuu

Al BO Bcex MHAYCTpUAX

MEOAULUUHA MEDIA BE3OMNACHOCTb & ABTOHOMHDIE
& BNO1IOTUA & ENTERTAINMENT SALLAUTA MALLUUHDbI
ObHapy»eHue pakoBbIX PaboTa c BUaeno Pacno3HaBaHue nuy, Pacno3HaBaHue
RJIETOK NMepeBog, B peanbHOM BuaeoHabnwogeHne  newexonos, 4OPOT U
Pa3paboTka npenapaTtos C
or AvaBera BpeMeHM NYTHUKOBbIE CHUMKM  [OPOMKHbIX 3HAKOB

CornacHo IDC, Hac HacTuraet rnobanbHas nasuvHa gaHHblX. IDC NporHo3npyroT yBenmyeHne obbema AaHHbIX B
10 pa3 k 2025 roay, B pe3ynbrate Yyero gaHHble oocTurHyT 163 3etabant, unu 163 TpunnuoHa I'b.

— _-“
Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformatiopy SOTI.



IBM Power Systems AC922

J

Haunyylwasga nHdpacTpykTypa ons
Enterprise Al

E -y
Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transfbrmation SO'II.



YcKkopeHHoe
CPU <—> GPU M

GPU €<—> GPU
B3aMMOAENCBTUE

TOJIbKO

YcKopeHHoe
GPU €< GPU
B3aMMOAENCTBUE




Seamless CPU and Broader Application of

Accelerator Interaction f\\ Heterogeneous Compute

coherent memory sharing POWERO9 designed for efficient programming models

enhanced virtual address translation \ ,’ accelerate complex Al & analytic apps

”valnilla”

Others

. Accelerator DA : SEeociat ] Accelerator
A - > P 4 . - =
CPU J. - o DIA. FETew s %
J Yiraludy rimu =R N - A - 0
_ PR ) SLSE R L

e PCle Gen3




Coherent access to system memory

PCle Gen 4 and CAPI 2.0 to InfiniBand

Coherent access to system memory
PCle Gen 4 and CAPI 2.0 to InfiniBand
Water cooled only

1 PCle Gen 4
- CAPI 2.0
170GB/s 4

000 | «— -cpu|-

DDR4A
Coherent : NVLink NVLink
access to
system memory : lSOGB/ 150GB/s
(2TB)
| C — 1 =
=08 wuk BOE

: NvDlIAvioo  190GB/S  \ypiavioo :

NEW

| PCle Gen 4
< CAPI 2.0
170GB/s

oono +«—> -{|CPU|}-

DDR4 . _ . \ .
Coherent : NVLink NVLink

accessto  : 100GB/s 100GB/s
system memory / : \.
(218)
v

NVLink
100GB/s

= H nNviink B H Nvink B =
100GB/s 100GB/s
NVDIA V100 NVDIA V100 NVDIA V100



OrpaHunyeHHas namatb GPU
Obinia npobnemMmon TPEeHNPOBKN HEUPOHHOM

CeTun

IBM PowerAl

ERopd o

TpaduyuoHHast MoOesib

emor GPU emor GPU
nodoepxku (KoHKypeHmMbI) - meney

OrpaHunyeHHaga namatb GPU
npuBoANT Npobnema c pasmepammu
Moaenen / paspeLlleHnin AaHHbIX, YTO

CoeepuweHHasi mooeJsib
noddepxxku (IBM Power)

Acnonb3ynte namatb U LWUNHY
NVLink 2.0 ans oby4yeHus
HENPOHHbIX CETEN ANS
pa3paboTkm boree TOYHbIX
MoAenen ¢ nyyen
BO3MOXHOCTbIO BblBOAA

npuBeaeT K MEHee CMNOXHbIM, bonee
MENKUM HEWPOHHbIM CETSAM, B UTOre
MeHee NPou3BOAUTENbHbLIM




3./X

:. 3.8x

Chainer

i
TensorFlow
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Helping Businesses Achieve Digital Transformati

| Big Data | Mobility

Cloud |



MalwwnHHOoe obyyeHue
paboTtano c ownbKrou
0K010 25% npwu
pPacno3HaBaHUMU
o0b6beKkToB




CeroaHa yenosek

PACNO3HAET OObEKTDI C
owmnbKkomn 5%
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3X NeTHnn pebeHokK

PaCrno3HaBa 06BbEKTbI
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LIMKNnbl noAroToBKU HENpoOceTeBOU moaenmu

B TMnnyHom npoeKkTe MallnMHHOTIO O6y'-IEHMFI HYXHO BbINO/IHNTb Caeadyrowmne waru

nns obyyeHusa u MCnosib3oBaHUA HEUPOHHOM CETU

PaspaboTka
Havano NPUMNOXEHUS

lNMogrotoBka
Onpeneny MogroToBm Bbibop KoHdourypaum

nnargopmbl YnakoBka
Tb JaHHbIE Mpen mogenv 4 A O6yueHune -
Tb 3a4auu y y ans 0By4yeHHoN
ans obpaboTka HEeMpPOHHOM napameTpoB Moaenu
obyyeHus TECTUPOBAHU mMogenu

obyyeHus cetu obyyeHus

A

* Heobxognm onbIT paboTbl ¢ HEMPOHHbIMMK CETAMMU
* Heobxogum onbIT B TEXHO/IOTMAX pacno3HaBaHUA ob6pa3os.
* Heobxoanm onbIT B NOCTPOEHUM NAAaTGOPMbI AN NOAAEPHKKM MAaLLMHHOTO 06y4YeHus

KOPNOpPaTUBHOIO YPOBHSA, BKAOYAA NOAFOTOBKY AaHHbIX, 0by4YeHMe 1 BbIBOA, Pe3yNbTaToB

ool |
Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation SO'II.



B yem ueHHoctb PowerAl Vision?

* PowerAl Vision aBToOMaTn3npyeT UNKAbl MALWMHHOTO 0by4yeHus ansa pa3paboTynKos.

* TexHONOorMn MmalmnHHOro/rnyboKkoro obyyeHums yxe BCTPOEHbI B MPOAYKT.

MoykHO nonb3oBaTbCH
API onsa pacnosHaBaHus!

TecTnpoBaHne HEMPOHHON CeTU

iy

] OTW Wwarun BbINOMHAKTCA aBToMaTtuyecku B PowerAl Vision I 3
1 [
[ \ PacnosHaBaHue
\

MogroToBwm Bbi6op N EEIE] KoHdourypauum
Onpeaenn nnaTtopmbl YnakoBka

Tb AaHHbIE Mpen Moaenu A O6yueHune o
Tb 3aga4un . - ans oby4yeHHoM

ans obpaboTka HEeNpPOHHOWN napamMmeTpoB mMoaenm

00y4eHus TECTUPOBAHU mMogenu

obyyeHus cetn a obyyeHus )

T

A <A \
it <gli?

7"\ Kateropuu 1~ KoHBepTaLWs JaHHbIX /"* OCcHOBHbIE Moaenu ans ‘' Busyanusauus ”| » PaciumpsiemocTb 1
Ha3HayvatTCs * [Nogpepxka Habopos pasHbIX CLieHapneB npotecca BbICOKast
nonb3oBaTenem 00y4eHus N NpoBepKn * [IporHo3 BpemeHu obyuyeHus AOCTYMHOCTb

* YnpaeneHue * [lopaepxxka nnarnHos oby4yeHus (napameTpsbl,
HaGopamu npenobpaboTku TOYHOCTb) -
Cloud | TECTOBHDgBakdktbIXMofpility Helping Businesses Achieve Digital Transformation * ObyueHue c GPU SO'II.




BepxHeypoBHeBaA apXUTeKTypa peLieHus

IBM PowerAl Vision

UHTepdenc Knaccudmkaums PacnosHaBaHue PacnosHaBaHue ABTO-HacTpouKa Ucnonb3oBaHue
obyyeHus n3obpaxeHumn 00BLEeKTOB Ha 00LeKToB Ha napameTpoB, 00Oy4YeHHbIX
N306paKkeHUsX MOHWUTOPUHI mMoaenew
g.-. - : Py GPYy
alivs ¥ S ~ =
B — = =
Il" _ --cz::: ; pGA,/
Service Management Layer
Image preprocessing Data label Data set Training task Model Inference API
management management management management management management
PowerAl
Deep Caffe <3 caffe | | 1BMCaffe ‘ Y *torch ‘
Learning o o i
Frameworks 4 TensorFlow theano Chi‘i':er ‘
f;;f:g:;;zng DIGITS OpenBLAS posributed. ’ Bazel ‘ NCCL ‘

Resource management layer (CPU/GPU/FPGA) (Docker, Kubernetes)

IBM Power System for HPC, with NVLink

Breakthrough performance for GPU accelerated applications,
including Deep Learning and Machine Learning.

Cloud | | Big Data | Mobility

TICIPINY DURITITRTD MUITITVE IYHIUL HTULRIVITTIUNUVL

SOit




NocTynHble TUNbI PacNO3HaBaHUA

Knaccudukauma nsodpaxeHumn PacnosHaBaHMe 06bLEKTOB Ha Pacno3HaBaHue 06bEKTOB Ha
M3006paxeHusax Buaeo

mercedes glaq|

PsgunccoHn:
0. 987

NoppeprkmMBaetca pacno3HaBaHUe U3obparkeHu U BUAZEO

[ocTtynHble meToabl pacno3HaBaHuA: «Knaccudpukauma nsobpaxkeHnin» u «PacnosHaBsaHue 06beKToB»
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BO3MOXHOCTU: pa3meTKa 06beKToB, 0byyeHue, pacrnosHaBaHue

BblaeneHne NHTepecyrowmnx o6beKTos Pe3synbTaTbl: TUNbI 06BHEKTOB, UX KOJINYECTBO U
Ha BUAEo PacnonoXeHne Ha BUAeo

Step 1: Tell PowerAl Vision what a trolley looks like.

ObyyeHue
Mmoaenu

Pa3meTKa 06beKTOB, 06yueHMe u pacno3HaBaHUe Ha BUAEO.

Cﬂeu,Malleblﬁ MHTEpd)EVIC no3BoJiAeT pa3dmeyaTb AaHHblIe AnAa 06yqe|-|m| HenocpeacrseHHO Ha Buaeo.
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Bo3moXXHOCTU: npeaobpaboTKa n ysennueHue AaHHbIX

* MpepobpaboTka (aBTOMaTUYECKas YMHasA obpesKa) - yCKopeHMe NoAroToBKM Habopa AaHHbIX

Please Confirm

Please Confirm

pecestrian pelure 10 create a new datasel. Please confim

You have selected to start preprocessor of car detection. This action will detect car
picture to create a new dataset. Please confirm

Cancel Start Preprocess

= YBenunyeHwue AaaHHbIX (Data Augmentation) - noBblleHWE TOYHOCTU HEMPOHHOW CETH.

Cloud |

| Big Data | Mobility

Ban_LeHMe, o6pe3|<a, N3IMEHEHNE LIBETA, Pa3MbITUE, 3€PKaIMPOBaHNE.

Helping Businesses Achieve Digital Transformation




BO3MOXXHOCTU: nonyaBTOMaTUUYecKana pasmeTKa u Transfer Learning

= [JonyaBTOMaTMyeckas pa3mMeTka: VICnonb3yrotca MHTeNNEKTYa lbHble alrOPUTMbI 418 MOMOLLM B Pa3MeTKe BUAEO
(yckopsaeT pa3metky aaHHbix B 10x, 100X, ...)

ABTOMaTM4ecKas
pa3smeTKa
OCTa/IbHbIX
0b6beKToB

MawunHHoe
obyyeHune

Py4yHaAa pa3smeTKa Yenosek
HebobWOro

Habopa AaHHbIX

npoBepseT u
KOppeKTupyeT

pPa3sMeToK Unu
KaTeropum

= Transfer Learning : O6yyeHne BO3MOXKHO Aa*ke Ha HebonblKnx Habopax AaHHbIX. YCKOpAeT obyvyeHmne 1 ynpouwaer
NPoUEecc NOAroTOBKU AAHHbIX.

= ®
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Bo3mo}XHOCTU: 0byueHue

° yﬂpaBﬂeHVle HECKOJIbKUMW 3adad4aMi O6yl—IeHl/Iﬂ

My DL Tasks Create New Task [Neli
Name Submitted By Usage Status Created At Operation
Retail 1test 13681090940@139.com Object Detection deployed 2017-06-13 21:19:12 w
car 13681090940@139.com Object Detection deployed 2017-05-20 13:52:56 w
testabe 13681090940@139.com Image Classification deployed 2016-12-07 17:18:41 w

= Pacyet oXunaaemoro BpemeHun obyyeHus

Create Task Confirm

You have selected to create DL Task 'test1'. This action may need 16 minutes. Please
confirm.

Cancel Create New Task

=  ABTOMATUYECKasa KOHBepTauua, KOMNUAALMA U 3arpy3Ka
o0by4yeHHbIX moaenei Ha FPGA ycTpoiicTsa

| ) f 5 Sy 3
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Training Strategy:

* Busyanusaums npouecca obyyeHus

My Workspace

My Data Sets

My Trained Models
My Web APis
Video Data Platform

Task Status - Cars v99

//_\
a-T=A

@Ej

Select Dataset

Latest Status: training 3

Precise First E‘

= Pa3Hble cTpaTernn obydeHusn: «precise first», «speed
first», n «customized configuration»

Build Model

o

| S }

Deploy And Test



PowerAl Inference Engine (AccDNN): Automatically generate deep learning
accelerator

ABTOMaTU4YECKMN NepeHOC OOby4YeHHbIX Moaeneun Ha KOHe4YHble (edge) ycTponucTBa

Soft-max
layer
n
o

Convolutional
layer 1 Convolutional
layer2  Convolutional Convolutional
layer 3

PowerAl
Inference

ayer 4
i

B0 S %
60 AW )
040 4,0 % Maxpooling -
20 Max-pooling Malgy%orozlmg layer 3 W
Input layer layer 1 De%p hthtden*
identity “\g)
features

Engine tool

(DeeplD)
but-dann ansa FPGA yctponcTs
O6yyeHHaa moaenb Caffe CNN B LLO/] ‘ bann A yerp
/ KOHBepTauuA KomnunayunAa 3arpys3Ka \
Net Model File Verilog File FPGA Bit File FPGA Execution
Game: "dummy—net"- ﬂinput module---
layers { name: conv conv_instance(...)
"data" ..} pool pool_instance(...) .
layers { name: - ...more layers - Net.bit
"conv" ..} loss loss_instance(...) - -
Qayers { name: ) toutput module--- FPGA 4yunsbl OT $20 to S]_K
"oool"™ ..j} —
.. more layers .. (X|III|nx) 7
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OtnnuntenbHble ocobeHHocTU PowerAl Vision

1.

ABTOMaTU3aLMA LIMKIOB MALUMHHOTO 06YyYeHMs | PowerAl
Desp Caffe 3 Caffe | | 12MCaffe ‘ * " torch ‘
*  YcKopeHue 0byueHns 1 pa3BopaqmnBaHms N e | choono S,

Supporting |

SRS DIGITS OpenBLAS Distributed
Libraries

Frameworks

[NoctpoeH Ha Open Source TexHonormsax — PowerAl

BbICTpO Pa3BOpPa4vnBacMaf, NMOJIHOCTbHO OMNTMMN3NPOBAHHAA, CBO60,£|,HO I\/IaCLLITa6I/Ipyel\/IaFI N NoAAEPXMBaEMan I_IflaTq)Opl\/la MalUMHHOTO

O6yl—I€H|/lFI C BbICOKOM MPOn3BOANTEIBHOCTBHO

Mo3BosseT pabotaTb ¢ 6OALLIMMU HabOPaMM AaHHbIX DistributecienpEes R

Reduc ng Ira ning Iime from Weeks to Hours

*  TexHonorna LMS (Large Memory Support)

58>-: Faster

ng Scaling EMiciency

YckopseT npouecc obyyeHums B A4eCATKM pa3
«  TexHonorna DDL (Distributed Deep Learning)

*  Wcnonb3osaHne GPU ¢ MHOXeCTBa CepBepOB A4/14 OAHOIO npolecca obyyeHms

J— _-“
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CueHapuun ncnonb3oBaHUA

lepaBneHme rOPOACKUM ABM)KeHMeM. be3onacHocTb Ha Aopore.

*  MOHUTOPUHT NewexoaHbIX Nepexoaos
* JenaptameHT ynpaBaeHuUa TpaHcnopTom B Kurtae

* PeweHune pabotaer Ha PowerAl Vision

- ®
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CueHapum ncnonb3oBaHUA

YnpaBieHne ropoACKNM ABUXKEHNEM. MOHUTOPUHT NapKOBOYHBIX MECT.

Car Leaving

*  MOHMTOPUHTr CTaTyCca NAPKOBOYHbIX MECT C UCNONb30BaHMEM BUAEO aHanuTuKmn n PowerAl Vision

-y
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CueHapuu ncnonb3oBaHUA

YnpaBneHue ropoaCckUM ABUXEHNEM. TPEKMHT aBTOMOBMANEN.

*  TpekuHr aBTomobuneit mexay Kamepamm. . .
Cloud | Se | Big Data | Mobility Helping Businesses Achieve Digital Transformation gaftllne



CueHapuu ncnonb3oBaHUA

[MoacyeT aBTOMODUNEN.

Cars detected: 0

Cors Jeat: 0

®

—
3@ — @

USER WEBUI POWERAI

Lane counter:

JUPYTER

VISION

Included components

Detect, track, and count cars in a video = |BM Power Systems = Jupyter Notebook

https://github.com/IBM/powerai-counting-cars = |BM Power Al = OpenCV

= |BM PowerAl Vision = Nimbix Cloud Computing PIath“ne@

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation


https://github.com/IBM/powerai-counting-cars

CueHapuu ncnonb3oBaHUA

Pacno3HaBaHWe Moaenen aBToMObUAEN, FPY30BMKOB, CreL, TEXHUKM.

[JemoHcTpauua pacno3HaBaHUA moaeneit aBTomobunei.

- ®
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CueHapuun Ucnonb3oBaHUA

be3onacHOCTL Ha NapkoBke

-y
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CueHapuu ncnonb3oBaHUA

KoHTponb ncnosb3osanuna Cpeacts NHameuayansHom 3awmtel (CKM3). Pacno3HaBaHWe ¢opMbl COTPYAHMKA.

- ®
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CLI,eHapl/Il/I NCNnoJib3o0BaHWMA

OnpeaeneHne CTMna o4exapl

Result:

r

casual® 0.996

PacnosHaBaHue ctunen ogexxapl. Popmbl ogexabl (cnew. oaexxabl) COTPYAHUKOB.
B aaHHOM npumepe moaenb bbina obyyeHa Ha onpegeneHue CTuaein ogexabl No cAeayoWwmMMm KaTeropuam: NnoBceaHeBHbI, NOBCeAHEBHbIN AeN0BOM,

HedopMmanbHO AenoBon, opnumnanbHO AEN0BON. o
|
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CueHapuu ncnonb3oBaHUA

Pacno3HaBaHme 06BbEKTOB Ha BUAEO C APOHOB

Cloud | Security | Big Data | Mobility Helping Businesses Achieve Digital Transformation




CueHapuum ncnonb3oBaHUA

Pacno3HaBaHMe 1 NoACYET ALLMKOB

o ~°

- e

-y
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CLI,EHapI/II/I UCMNMoJZib30OBaHUA

Al Vision pna putenna

* PacnosHaBaHWe ABVXEHMI MOKynaTenem n Kaccmpos
» [lpeaorBpallieHre NPOHOCa TOBAPOB MUMO CKaHePa, IOXKHOTO CKaHNMPOBaHMA

Purteirn. Wallmart.

. o - ®
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CLI,eHapI/II/I UCMNMoJZib30OBaHUA

Al Vision gna puteiina

* Pacno3HaBaHWe HenpaBWIbHOW packnaakm TOBApPOB
° |_|yCTOT|:>I Ha MoJiIKaxX NMPNHOCAT NoTepn
o OwwnbouHas BblK/1aZKa TOBapa npmnBoanT K oLmnbKam B oueHkKe 1 NpPorHo3npoBaHni Crpoca
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Purteirn. Wallmart.
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CLI,EHapl/II/I UCMNMoJZib30OBaHUA

Pacno3HaBaHWe TOBapOB
Result:
cola_glass: 4 a
PGNP
sprite_can: 3 oy | ! 7{{ z;% 1;5?;' {ﬁi é
et i |TWH "‘;;“r‘ l_‘ t‘\t :

colazero_0.5: 1 E 2l | Caili ‘-@ 1
cola_can: 6
fanta_0.5: 1
colazero_can: 3

fanta_can: 3

sprite_glass: 1

S L a el

TR ER L R R

s.pellegrino_0.25: 1

I'Ipumep pacno3HaBaHUA HebonbLwNX 06bEKTOB Pa3/INYHbIX Ka'reropuﬁ Ha M306pa)KEHMﬂX c 60nbLUMM KONMYECTBOM Pa3/INYHbIX OGbEKj_Q&L.ﬂ - -
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CLI,eHapI/IM UCMNMoJZib30OBaHUA

PacnosHaBaHue AeNCTBUMIA: Apaka, XoAbba, 6er 1 T.4.

Fight: 1.00000 Not_Fight: 0.95200

1 1

Fight: 1.00000 Not_Fight: 1.00000
2 2

Fight: 1.00000 Not_Fight: 1.00000
3 3

[demoHcTpauuna pacno3HaBaHua akTUBHOCTel. CneBa - TecTupoBaHue U3obpaxkeHuii c apakamu. Cnpasa — usobparkeHuna 6e3 gpak.

B KONOHKe «pe3ynbTaT» NpeacTBaneHbl pe3yibTaTbl pacno3HaBaHUA. - ®
Cloud | Security | Big Data | Mobility Helping Businesses Achieve Digital Transformation SBftllne



CLI,eHapI/IM UCMNMoJZib30OBaHUA

OLeHKa KayecTBa NPOAyKLMM

000 0

1. ALL GREEN 2. CREEN WITH A TRACE 3. MORE GREEN THAN 4. MORE YELLOW THAN Pa CnO3Ha Ba H Me

OF YELLOW YELLOW GREEN

S. YELLOW WITH A TRACE 7. ALL YELLOW WITH
OF GREEN 6. ALL YELLOW BROWN $PECKLES

Habopbl n3obpaxkeHnim ana obyyeHus

Cloud | Security | Big Data | Mobility Helping Businesses Achieve Digital Transformation



CueHapuu ncnonb3oBaHUA

Pacno3HaBaHMe 3anpeLLeHHbIX NPeAMETOB B Haraxe

z - -

N306parkeHnsa c peHTreHOBCKOro cKaHepa

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation

SOt



CueHapuu ncnonb3oBaHUA

PacnosHaBaHWe fedekToB

[ledeKTbl CONHEYHbIX NaHenen

- ®
Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation sztl I ne



CueHapuu pacno3HaBaHua CpeactB MHaMBNAyanbHOM
3awuThbl

Additional
models
)
frames R
| .
object g:
8 detection |
Educated =
D Neural 0,97
Network
video D - ﬁ% video
O ) g
. 0,985 )
_— —

[

Aggregation layer (database
with tags include events)

Reporting ]
\_ — @
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UHTerpauusa snageoaHanntukm c PowerAl Vision

Bupeo / nsobpaxeHus

MeTapgaHHbIe

Cloud | Se

>

Ncnonb3oBaHue /
pacrno3HaBaHue

O6y4yeHHblIe mogenu

== PowerAl Vision

UHTepdenc
oby4yeHusn

A

O6yueHne

| Big Data | Mobility Helping Businesses Achieve Digital Transformation

sortine




UHTerpauusa snageoaHanntukm c PowerAl Vision

cnonb3oBaHue

~ : BACK-END

MoounbHoe
npunoXxeHue

Back-end cepBuc

O6y4yeHHblIe moaenu
Bupeo / nsobpaxeHus

>

MeTapgaHHbIe

:E‘-‘ PowerAl Vision
Cloud | Security | Big Data y — -

UHTepdenc
oby4yeHus

/

O6y4eHne

softline




UHTerpauusa snageoaHanntukm c PowerAl Vision

Mcnonb3oBaHue e
Dimal &
nTepdenc | AHanuTtuka
onepartopa
Cucrema X 6ba6
BMAeoHabnoaeHus / KoHHekTopbI K paHeHue u 0opaboTka
MCTOYHUKAM OAHHbIX MeTagaHHbIX
MpenobpaboTka NOTOKOB
M AeTeKUUA KNn4eBbIX
s KagaposB
2=:: BwupeoaHanutuka IVA
Buoeo
apxvBe T T
¢ | ObyueHve
WUHTepdpeic //I
oby4yeHus
5 | 5 O6yuyeHHbIe moaenu F g.-.
ngeo / nsobpaxeHus -
It p " -4 .!Q;
MeTagaHHble il‘?
S B B = ]
2= PowerAl Vision -
Cloud | | Big Data z st shali :
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BugeoaHanutuka IBM - Intelligent Video Analytics (IVA)

BOo3mMOXXHOCTU BUAEO0aHaANUTUKn IVA

e TpekuHr ntogen (TpaekTopua,HanpaBaeHUe, LBeTa oaexabl, CKOPOCTb)
* OcraB/sieHHble npeameTbl
* OxpaHa nepumeTpa (nepeceyeHne NAMHUKN, MPOHUKHOBEHWNE B 30HY, UCYE3HOBEHME B 30HE)

*  TpeKWHT TPaHCMNOPTHbIX CPeACTB (OCTaHOBKa, MAapPKOBKA, TPAEKTOPUSA, Hanpas/eHue, pasmep)

06-19, 12:37 e nomyas |

06-19. 12:27 mocr neayana 1

Configuraton Visualzaton
Cube Side Length: | 19 feet W Engish [™ person W Sedan ¥ suvMiivan

0619, 12:17 nocne nomyasn 4

=
=
3

Cloud | S Helping Businesses Achieve Digital Transformation
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BugeoaHanntuka IVA Deep Learning Engine (IVA DLE)

Cloud |

| Big Data | Mobility

Mouck nogeit no npumetram

Event Details || Pe

Bald

Hair (any color)
Sun Glasses
Eye Glasses
No Glasses
Solid color
Male

Female

Asian

White

Black
Projected Age
Facial Hair

No Facial Hair
Hair (blonde)
Hair (black)
Has backpack
No backpack

Solid color with logo

Plaid print
Other print
Striped print

Mpumep onpepeneHus Yenoseka cnepeau

ies || Head Colors

Helping Businesses Achieve Digital Transformation
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BuaeoaHanntmnka IVA Deep Learning Engine (IVA DLE)

BuomeTpua (pacno3HaBaHue nuu)

IVA DLE — pacno3HaeT ntogen no potorpadum, Kak Ha BUAEONOTOKe, Tak U No Hase n3obparkeHnn.

IBM Intelligent Video Analytics fyehadmin g

Select an Event Search SAVE DELETE | UPLOAD

Event Search Results (3/3) View (Images)
Show/Hide Channels ~/ Adjust Size...

78.39 50.70 47.82

NFPSFRTest /(Maint NFPSFRTest /(Maint) NFPSFRTest /(Maint)
= AT —— 7

*» o ey )
‘ w — L | 197749096474602629950172

A
——

R —

= % [ Video

| Event Details

Event Details ﬂ Person Properties H Head Colors n Torso Colors “ Image ||

Time Taken: 171818, 01-18-18 15:41:34 Time Taken: 1/18/18, 01-18-18 15:42:10 Time Taken: 1/18/18, 01-18-18 15:41:53
Watch List Person. Long Dei Watch List Person: Long Dei Watch List Person: Long Dei

Name Long Del
Date of Birth 1960-08-30
Gender Male
Score 78.39

Add Imana in Watch 1 it Rocard

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation




Power Al Vision B Toprosne
Use Cases

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation
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Power Al Vision B 6e3onacHoctu
Use Cases

| Big Data | Mobility Helping Businesses Achieve Digital Transformation




74

Detect and Classify Drones in restricted areas with Deep Learning

@ i
DRONE
ZONE

Use Case
Millions of drones are flying every day and, as they become more advanced, they can carry heavier
weight. This is dangerous because they can carry chemicals, jammers, cameras, etc.

With this increased potential threat, there is a need to identify and locate drones in restricted areas.
For many modern radars, it is difficult to distinguish between a drone and a bird.

With Deep Learning from IBM, it is possible to detect drones in the air in less than 1 second, classify
them and provide their approximate location.

Addressable Market
Airport Security, Government Facilities, Refineries

Solution

PowerAl Vision for an end-to-end solution, from image
labelling, training and inference, as well as IP Cameras
with night vision technologies.

Id Usage Categories Accuracy

23a89bf9-e4f9-4444-Becf-d26f6d2a3aa2 Object Detection Drone 0.92879

| Transformation https://www.bbc.co.uk/news/uk-engla nd—sussex—46623@ftllr|e

O
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https://www.bbc.co.uk/news/uk-england-sussex-46623754

75
Shark Detection with Drones

Use Case

In summer many people have been attacked by sharks on
pristine beaches.

Management of sharks has been a subject of debate and
controversy for decades. Many beaches are protected
with shark nets and patrolled by helicopter. But
environmentalists say the nets injure and kill other
wildlife, including dolphins.

A a novel way to protect bathers from unwanted visitors:
smart drones that identify sharks close to shore.

Drones equipped with powerful artificial intelligence and
imaging technology can detect sharks.

Results

OBJECTS

shark
1 objects

Solution

= |BM PowerAl Vision and PowerAl Inference Engine
= |BM S822LC-GTB or AC922

= Drones with onboard supported FPGA’s

https://www.youtube.com/watch?time_continue=28&v=HItdecoGK3A

- ®
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Z6gnitive Systems / February 26 / © 2019 IBM Corporation
Detection of persons with access badges

Person with Badge: 88% Accuracy

Use Case

= Enforcing persons to where badges in offices, factories special buildings is a
problem

= For government security agency removing badges when they exit from the
office is mandatory and therefore enforcing mechanism must exist.

= With an exiting internal IP based CCTV system, stream data can be used for
detecting persons that don’t have access badges especially in high secure
areas.

Solution

= |BM PowerAl Vision and PowerAl Inference Engine
= |BM S822LC-GTB or IBM AC922 servers

= |P based cameras without FPGA’s

. -y ‘
Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation SOTI.



Power Al Vision Ha npou3BoAacTee
Use Cases

| Big Data | Mobility Helping Businesses Achieve Digital Transformation




ZBgnitive Systems / February 26 / © 2019 IBM Corporation

PCB Board Inspection

Use Case: In the electronics industry, after AOI (Automated Optical
Inspection) is used to detect non-conformance, verification of the error by
human is required due to the nature of AOI.

Solution:
PowerAl Vision is able to complement AOI and replace the secondary verification by
human.

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation
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Counting metal pipes in manufacturing

Use Case: Solution

*  Counting the number of pipes produced or loaded into the « Two IBM Newell servers (AC922) with Nvidia V100 GPU and NVMe
trucks at the factory adapters

. Identifying the type of the pipes loaded and related weight .

IBM PowerAl Vision and PowerAl Inference Engine

- ®
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Power Al Vision Ha TpaHcnopTe
Use Cases

| Big Data | Mobility Helping Businesses Achieve Digital Transformation




Anomaly Detection high-speed rail infrastructure

Use Case: The Pantograph—Catenary (PAC) system is the dominant form for supplying the vital power to railway
electrical trains. A pantograph is an apparatus mounted on the roof of an electric train to collect power through
contact with an overhead catenary equipment called the Overhead Catenary System (OCS). The steel rails on the
tracks act as the electrical return. The OCS is a high voltage system consisting of contact wire and catenary wire
suspended via supports primarily on poles placed along the railway. The OCS includes messenger wire, contact wire,
droppers, and supporting structure, which consists of metallic poles, cross-arms, and running rails.

With the help of Deep Learning (CCN’s) is possible to detect:
* defects of pantograph-catenary system

* bird nests in overhead catenary system

* arc detection

using automatic video inspection and issue warnings to maintenance control center

Solution

* A cluster of IBM Newell servers (AC922) with Nvidia V100 GPU and NVMe’s

* Optional: ESS GL2S storage system attached via InfiniBand to AC922
* PowerAl Vision

* Data preparation creation by Systems LAB Services
* Edge cameras with FPGA’s

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation




Visual Quality Inspection for Trains

Use Case

* 4k camera to take pictures for trains as BAU daily health check

* 4096 x 560,000 pixels per carriage

* Train runs at about 30km/h when pictures are being taken

* Manual inspection is used in most of the cases requiring many FTEs

Challenges

* Lack of defect samples

* Disconnected cables do not share same pattern (posture)
* Reflection of light at night

Solution
— PowerAl Vision dramatically enhance the efficiency of daily work for

inspection.
— A cluster of IBM Newell servers (AC922) with Nvidia V100 GPU and

NVMe’s

Cloud | | Big Data | Mobility Helping Businesses Achieve Digital Transformation
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