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RISC-Restricted  (reduced/regular) Instruction  Set
Computer-cokpalwieHHbIN Habop KomMaHa

CISC -Complex Instruction Set Computer — nOSHbIN
Habop KomaHA

TepMUH «COKpaLEHHbIN» O3Ha4YaeT, YTO COKpalleH 0ObeEM (K
Bpemsi)  paboThl, BbIMONMHAEMbIN KaXXgon  OTaeribHOU
NHCTPYKUMEN — 3a OOUH(UNU MEHEE) LMKIT A0CTYyNa K NamMsTu.

CnoxHble UHCTpyKumm CISC-npoueccopoB Moryt TpeboBaTtb
COTEH LMKNOB AOCTyNa K NamMATU AN CBOEro BbIMOMTHEHUS.
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NMNosaBneHue RISC-npoueccoposB

1974-1978 — npoekTt 801.

John Cocke — «oteuy IBM RISC apxutektypbl

= e—— = ——
[ = T = =
CPU Dhrystones Whetstones Linpack(dp) Livermore SPEC*
1.1 (millions) Fortran loops Mark
rolled (geometric mean)

Sun 4/200 19 000 3.9 1.6 0.77 —
DecStation 3100 25 000 8.8 1.6 1.99 10.1
Apollo DN 10000 25461 14.9 5.1 2.50 13.9
MIPS M/2000 43 100 14.1 39 3.60 17.6
RISC System/6000 Processor 60 700 25.5 10.9 8.90 28.9

Source:JOHN COCKE AND V. MARKSTEIN —The evolutionsof RICS technology at IBM
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XapakTtepHble ocobeHHocTn RISC-npoueccopoB

dukcmpoBaHHas AnnMHa MallMHHbIX UHCTPYKUUM (Hanpumep, 32/64 buta) u
npocTon popmaT KOMaHAbI.

CneumanuanpoBaHHble KOMaHabl A9 ornepaumin ¢ NaMATb0 — YTEHUS UK
3anuvcu.

Onepau,vm BAa «MNpovnTarb-"3AMEHUTb-3arnncatb» OTCYTCTBYIOT.

JTroBble onepaumn « M3MEHUTb» BbIMNOMHAOTCS TONMBKO HAaA, COAEPKUMbIM
perncTpos (T. H. apxutekTypa load-and-store).

Borbuoe KonnyecTBo perncTpoB obLero HasHavyeHua (32 n donee).

OTcyTCcTBME NOAOEPXKKM onepaumii Buaa «M3MeHUTb» Hag YKOPOYEeHHbIMU
TMNnamm gaHHbIX — 6anT, 16-6UTHOE CNOB.

OTcyTCTBME MUKPOMpPOrpaMm BHYTPM CaMOro npoLieccopa.
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*ARM (Adwanced RISC Machines)—
Apple iPods /iPhone/iPad
Palm and PocketPC PDAs
RIM BlackBerry smartphone/email devices
Nintendo
HTC(Qualcom proc)

* PowerPC (Apple—IBM—Motorola alliance)

* Motorola 68000

* MIPS(SGI computers and the PlayStation, PlayStation 2, Nintendo 64,
PlayStation Portable game consoles)

* IBM POWER(IBM's supercomputers, midrange servers and workstations, in
Nintendo's Gamecube and Wii, Microsoft's Xbox 360 and Sony's PlayStation 3
game consoles, EMC's DMX range of the Symmetrix SAN, and in many
embedded applications like printers and cars.

* SPARC, by Oracle/Sun Microsystems and Fujitsu

* Hewlett-Packard's PA-RISC, also known as HP-PA

* Alpha

* Hitachi's SuperH
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29 net IBM POWER
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29 net IBM POWER

POWERS5
SMT

130 - 90nm
1’5,' 2,3 GHz

POWERG

Ultra High
Frequency

65nm

3,6 - 5GHz

POWER9

POWERS 14nm

12-Core
eDRAM

POWER7? 22nm

8-Core
cDRAM 3-4,35 GHz

45nm
2,4 -425GHz

2010 2014 2017
(Plan)
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Pa3sutue nepapxumn namatm POWERX

POWER4
180nm
2001

POWERS5
130nm
2004

POWERG
65nm
2007

POWER7
45nm
2010

POWERS8
22nm
2014

32M L3
30ns
Share by 8

YaBoeHue obbema n npomn.cnocobHoct L2 n L3
YacTtHoro kauwa. 3x obema obuiero L3.
y

96M L3 26ns
Share by 12

Off-chip
Up to
128M L4




Processor Technology Roadmap

650mm?2

POWERS
22 nm

659mm?2

POWERS with
NVLink
22 nm

695mm?2

POWER9
14 nm

e

24 Cores

POWER10

. éﬁﬂggres - New pArchitecture
= 2X DPEP = NVLink 1.0 = Direct-attach DDR4
» PCIE Gen 3 * 2X CAPI » Gen4 PCle
= CAPI 2.0
= Coprocessor (CAPI) - GoenCAPI 3.0
= Enhanced Prefetch : N\F;Link 0
2014 2016 2017 2020+ Future

© 2017 IBM Corporation



POWER9 Processor — Common Features

New Core M icroarchitecture SMP/Accelerator Signaling Memory Signaling

Efficient agile pipeline
POW ER |SA V3 0 FiE L3 Region | L3'Region L3 Region | L3 Region
12 x 20-way associative regions

On-Chip Accel

« s L3 Region | L3 Region L3 Region | L3 Region

Advanced replacement policies
Fed by 7 TB/s on-chip bandwidth .lll
= Core |Care | Gare |Core

T |

SMP/Accelerator Signaling Memory Signaling

Enhanced Cache Hierarchy

SMP.Signaling

=)
£
©
L
=)
(9]
0
O
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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

» 8.0 billion transistors

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 I/O Subsystem
PCle Gen4 — 48 lanes

High Bandwidth
Signaling Technology

16 Gb/s interface
— Local SMP

25 Gb/s interface — 25G Link
— Accelerator, remote SMP

© 2017 IBM Corporation



POWER9 Core Execution Slice Microarchitecture

Modular Execution Slices

4 x128b 2 x128b 128b 64b
Super-slice Super-slice Super-slice Slice
N
H | m= gy Iy
-Exec| Exec. 64b | 64b 64b
Slice|.Slice Vsu | vsu vsu
= A
¢ 1
bw bw bW

LSU | LsU Lsu

—-l - LSU
POWERS8 SMT8 Core POWER9 SMT8 Core POWER9 SMT4 Core

Re-factored Core Provides Improved Efficiency & Workload Alignment

* Enhanced pipeline efficiency with modular execution and intelligent pipeline control

* Increased pipeline utilization with symmetric data-type engines: Fixed, Float, 128b, SIMD
+ Shared compute resource optimizes data-type interchange

© 2017 IBM Corporation



New POWER9 Cores

Optimized for Stronger Thread Performance and Efficiency
* Increased execution bandwidth efficiency for a range of workloads including commercial, cognitive and analytics
+ Sophisticated instruction scheduling and branch prediction for unoptimized applications and interpretive languages
» Adaptive features for improved efficiency and performance especially in lower memory bandwidth systems

Available with SMT8 or SMT4 Cores
8 or 4 threaded core built from modular execution slices

Branch —.I Instruction Cache I sranch| | Instruction Cache
Piedict 1161 Predict 80

POWER9 SMTS8 Core Instruction Buffer POWER9 SMT4 Core X | Instruction Buffer |
* PowerVM Ecosystem Continuity / N 4 12i \ « Linux Ecosystem Focus 6 [ ] \
. Stro_ng_est Thread N Dispat I:::I EI:I I:i:l E::I Ifl:l IZ‘l:II:PI Iil I:I:I q:l I:;I I:I:I . Core Count / Socket Dispatch
* Optimized for Large Partitions L T3 13 17 T1 « Virtualization Granularity 1T 14 11 1}
gab | 6ab | | 64p | 6ab | | eap | 6ap | | 6an | ean |[F g PRVl 64b | 64b | | 64b | 64b :
VSuU | VsuU VSsuU | VsU VSsU | VSU VsuU | vsu E 3 VSU | VSU VsU | vsU | |54
{1t 3 3 i 3 i 1 i1 1 ! ¢ ! 3
I 1 I 1 ! 3 ! 3 ! 1 ! 1
DW DW DwW DW DW DW DW DW DwW DwW DwW DW
\ LsuU LsU LsSuU LSsU LsSU LSU LsSuU LsuU / \ LsSuU LSU LsSu LsuU j
SMT8 Core SMT4 Core

IBM Confidential IBM Systems 15




BapunaHTtbl npoueccopos POWER9

24 appa SMT4 12 apep SMT8
Linux ecosystem PowerVM ecosystem (AlX)

- ™
Scale out 1 ClCcjCcjCcjcjCcjc|jCcjCc]Cc]jCc]|C \ (‘C cleleclelelelelelcelele
« OntummaupoBaHonop |[clclclclclclclclclclc]|c

28 e - : Ty
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cTaHaapTamm por)( Pct Y 2scLink (166 ) porR)( Pol ) 2scLink (166

Scale-up P N
«  OnTumMmM3npoBaHo Ans el === S EE EEE
GonbLWNX cMcTemM <
. By (be pn3oBaHHas [ Cache and Interconnect
namaTb W,
= % || =
* [HDononHurtenbHble s [lollzll 3|5
BO3MOXHOCTHM g |=] 3| 2|2
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© 2017 IBM Corporation



OBOMOLMA BO3SMOXHOCTEN NOOKMTIOYEHUS YCKopUTEnen

YcKopumenu Kak ocHosa annapamHozao obecnevyeHus 8 obaacmu Al

P8 mm PCle Gen3
m—— NVLink 1.0

Bonbwoun eDRAM Kaw ans
OonbLUMX gartacertoB C MMHMMaAlrlbHbIM

latency

Ncnonb3oeaHue PCle Gen 4: 48

NUHUIA

Bbicokasi nponyckHasi CnoCOBHOCTb
npu B3anmogenctemm CPU-GPU,

GPU-GPU Ha 6a3ze NVIink 2.0

NHTepdenc cnenytoLlero nokoneHus
CAPI 2.0 ana korepeHTHOro goctyna
K akcernepatopamMm W cUcTeMam

XpaHEHNA

w CAPI 1.0

CAPI 2.0

PCle Gen4d
NVLink 2.0
OpenCAPI

P9

On-chip komnpeccusa &
KpunTorpadMyeckme yCKOpUTENK

HoBas 25Gb/s wuHa ans
npuncoeanHeHnA yCKOpI/ITeJ'IeVI

OnTummsaumsa ymna ans
MCNOMNMb30BaHUSA B 2X COKETHbIX Scale-
out cepsepax B hyperscale LIOdax

Mpsamon poctyn k DDR4: 8
KaHanoB namsaTu, ycton4mso >120
GB/s

POWER9
PowerAccel
r ~\
DDR ‘ ‘
/
( ‘ DMI
PCle
Devices /O
\ ) PCle
( \ G4 &
Aoer K CAPI 2.0 CAPI g |4
Devices g S
# NVLink 3 §
P NVLink 2.0 —|@
Nvidia 25G S5|o
GPUs . . |New CAPI| @ =
Link 3|9
Ql|l=
S| @
QSIGC‘;A/ OpenCAPI =
Devices 2l

On Chip
Accel

© 2017 IBM Corporation 18
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JIlnpepcTBo IBM B TexHOnormax BupTyanmsauum
lsmudecsimunemHsisi ucmopusi npodosnkaemcsi e PowerVM™

IBM IBM IBM IBM BHeppsieT IBM ships PowerVM PowervVM
F:iiﬁf:f:;?? BbINyckaeT  gyeppsier POWER PowerVM delivers delivers
pHusop M'Lﬁ::f . LPARe  Hypervisor™ Editions enhanced OpenStack
meiHd peiimax |pusmueckumn POWER™ foT:nSysc:em storage Enablement
napmumsmMm gystaerl“n i virtualization

Power is virtualization
without limits

~ Q

3

The Power Systems team has integrated PowerVM world-class virtualization into every
server — based on best practices gainedfrom IBMers who created the ‘gold standard’of

mainframe virtualization.



OcHOBHas KOHLUenuus BUPTYyann3aumun

POYe 99N 0000 OO0

BupTtyanbHble pecypchbl

XINMogmeHa peanbHbIX pecypcoB: same interfaces/functions, different attributes|.
[XIYacTo cBsi3aHO C OAHNUM PECYPCOM, HO MOXET BbITb HAOOPOM PeCcypCcoB.

«BupTtyanusaTtop» — npoLecc nogmMmeHol

XICo3aaeT BUpTYyarbHble PECYPCbl HA OCHOBE pearibHbIX.
XIOcyweBnsetcsa Ha ocHoBe software u/wnu firmware.

Pecypchbl
[XIKOMMOHEHTHI C onpeaeneHHbIM MHTpedyencamm/yHKLMAMMN.
XI®nsmndeckme. LieHTpannsoBaHHble Unu pacrnpeneneHHble
XIMpumepbl: memory, disk drives, networks, servers.

PESFINONOPITOD D

XIOTOeneHne BOCNPUATUS PeCcypCcoB Mosb30BaTeNns MU OT pearibHbIX PpecypcoB

XIKoHconupaums «nynoB» pecypcoB OJisl BblAeNeHUA UX Nonb30BaTensam

. ! ' ©2013 IBM Corporation ‘



BupTtyanusauus
POWER4/POWER5/POWERG6/ POWER?/ POWERS8/POWER9

‘“

POWER4 POWER®S/3/8/9

Shared
Processor
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PowerVM Virtualization Architecture Power /M

PowerVM key design points

 Designedfor high efficiency to provide high overall performance
 Designedfor high scalability — linear from 1/20 to 256 cores

» Designedfor isolation to provide security and “no compromise”consolidation
» Designed for maximum resource granularity to reduce wasting resources

______________

'Ondemand
- resources |

AIX Linux
kernels kernels

! 1
[ [ i ! i s
1

Hardw e
Management
Console

Processors
Service A Memory
processor .

Expansion slots
Local devices & storage

=5
[
[
1
| 1
I 1
! 1
©2014IBM_




Shared Dedicated Processors
Linux || AX6.1 11 Ax53 || Linux || AIX 6.1

AIX 7.2

rrrrrrrrrrrr
A I I FararmEaea o
IH||”|:q | (I A T A
NERENE It R
NIRRT :I F I RIRIRIRIRIE
L T o I I R R | AR T TR T
1 ]I L I N I T I O

POWER Hypervisor
\ _

V

Dedicated -
Shared (Non-Dedicated) Processors

r——————1
e T
r ]

=Unused capacity in dedicated processor partitions can be
“Donated” to shared processor pool

=Excess cycles will only be utilized by uncapped partitions
that have consumed all of their entitled capacity.

=POWERG6-8 Servers

Excess Dedicated
Capacity Utilization

W ' © 2013 IBM Corporation ‘



® Live Partition Mobility

Power Systems

s
o
<
Operating
System

Application
Application
Application

S Hardware: TN, it Hardware 2.0
ardwa e!__ | (4 & | ﬂ';n
; . : j : %

POWERG6 hardware and higher Same network subnet

Operating System Same Hardware Management Console
AIX7, AIX6.10rAIX 5.3 TL7  virtualized resources
Linux RHEL 5-Updatel SAN storage for boot and data

or SLES 10-Service Pack 1

25



roversysems 0 POWERG/POWER7/ POWERS Partition Mobility ZE5%

~

AIX 7.1
AIX 6.1
AIX 5.3

Linux

1688

. POWER6/6+

‘R R

\_ POWERY -

(ER TER

IBMi 7.2

\_ POWERS -

Leverage POWERG/ POWER7 Compatibility Modes
LPAR Migrate between POWERG6/ POWER7/ POWERS Servers
Can not move POWERS8 Mode partitionsto POWERG6 or POWER7 systems.
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HAnsa «6onbwux» cepsepoes — E850, E870, E880:
=Capacity Upgrade on Demand

— Anrpeng cuctem akTuBaumen HeakTUBHBIX pecypcoB: CoD sapa u/vnm namsite

— HeT cneumanbHbIX KOHTPAKTOB, He TPEOYETCA MOHUTOPUHI —aKTUBaLMSA cpasy
nocrie 3aKyKynku

=Elastic Capacity on Demand

— BpemeHHoe wucnonb3oBaHve CoD sigep v namsaTy no TpeboBHMIO — pecypchl
BbIOEMOTCSH NOCYTOUYHO

- ExxemecayHbIn MOHUTOPUHI UCMOJIb3OBHUA OJ14 BblCTBalieHNA KBapTalibHbIX
c4yeToB

=Utility Capacity on Demand

— Tonbko CPU — ucmepsieTcs NOMMHYTHOE MNCMOJIb3OBHUE MNPOLIECCPOB.
BpemeHHOe aBTOMaTnyeckoe nobaerneHve BpeMeHHO aKTMBHbIX Agep

— [peponnaTtHaa unm nocTonnaTHas cMcTema cYeToB Ha 365 aHen
*Trial Capacity on Demand

— [Mo3BonsieT knneHTam NpoTecTupoBaTb 3GAEKT OT AobaBneHMsa saep U NamsaTm

— YacmyHasa vnn nonHas akTMeBaum aaep 1 namsatu Ha o MKCupoBaHHOe BpeEMS
— becnnatHo

Active - Active Planned Maintenance Resource Balancing Periodic Demand Peaks

64
Inactive
B4c
Active

-

iz

Inactive

96
Inactive

&4

Inactve
—

B4c

B4c Active

Power Enterprise Pool




Power Systems

)
(&

be3onacHoCTb

HUKTO He Xo4eT ObITb
Llenblo aTaku

TARGET.:



a
=
O
L
(<)
1]
3
=
|
O
©
=
o
¥
©
L
<)
I
=
I
©
Q.
b
O
A
-
O
o
L
o
©
=
Q
3
b}
L0

%)
S
3]
2
o
>
n
p—
o
=
&)
a




Information Technology Laboratory

VMware has 1025 Vulnerabilities
NATIONAL VULNERABILITY DATABASE | POwWervM has 0 Vulnerabilities

as 02/2019

VULNERABILITIES SEARCH AND STATISTICS

Q, Search Results (refine search

.
Search Parameters:
* Results Type: Overview

* Keyword (text search}:-

There are 1,025 matching records.
e Search Type: Search All

Displaying matches 1 through 20.

Q, Search Results (refine search)
Search Parameters:

Results Type: Overview
.

Keyword (text search): PowerVM
* Search Type: Search All

IBM PowerVM: 0
L]
—
https://nvd.nist.gov/vuln/search/results?form_type=Basic&results_type=overview&query=PowerVMé&search_type=all

There are 0 matching records.

30




PowerSystems® 5€3OI'IaCHOCTb

Uncno obHapyKEeHHbIX YA3BMMOCTEN OnepaLMOHHbIX CUCTEM

4500 IBM i 1.3
" 4000 AlX 20.1
5 3500 Linux 195.9
% 3000 Windows 245.4
© 2500
o
£ 2000
2 1500 w 3/19/15
= w2/4/16
é 1000
500 318 322 1 B | =
15 15
0
IBM i AIX Linux Windows

Since 2005 Since 1999 Since 1999 Since 1999

Source: cvemitre.org, Note: IBM i numbers include IBM i, OS/400 and i5/0S
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PowerPC Still In the Spirit

NASA sends IBM chipkill with |
RS/6000 on Mars Pathfinder =

(1996)

JPL HOME EARTH SOLAR SYSTEM
-

- | : r
0 £ 1 | o
:r,"" /

Mars Exploration Rover Mission S |

Spirit and Opportunity Rovers Powered by PowerPC
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RISC npoteccopbl Ha Mapce
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«Because of this, he added
that an Intel Core 17 processor,
for example, wouldn't survive

a day on Mars because of the
extremes in temperature.»

The single-board computer
aboard NASA's Curiosity
roveris builtaround a
PowerPC RAD750
microprocessor provided by
BAE Systems.

ComputerWorld August 8 2012 http://w ww.computerw orld.com/s/article/9230060/NASA_Y our_smartphone_is_as_smart_as_the_Curiosity_rover

CBS News hitp://www.cbsnews.com/netw ork/new s/space/home/spacenew s/files/081012_ms|_update.html
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Checkers and Fault Isolation Registers provide the
mechanism to ensure First Failure Data Capture

FFDC knro4yegoli KOMnoHeHM HadexxHocmu IBM Power

Intel Iv}r Bridge EX

Checkers | FIRs
POWERS 5812L 30,068 13,200
POWERS 5824 60,136 26,400
Power 740 37,720 5,800
Power 770 (sne drawer) 39,800 6,500
Power 795 (Maximum configuration) | 598,000 96,000

none

power Service 3

prccessor Fixes.

I B

FIR: z
(Fau.ft Jlls alation Register)

En"n"ﬂn" data from the checkers

are collected and stored here.

The service processor monitors

the contents

i

Che ckers. 1
BU.'.'E'.'F.I |’_|'“l'llll."Ilr aerror

diagnostic probes to

ldentiry error caonditions

———

| Power HW / FW |
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CpeacTtsa 0TKa3oyCTONYNBOCTM 3arN0XKeEHbI B
apXUTEKTPYPY CEPBEPOB

RAS Feature

Application/Partition
Move running workload partitions to another server

POWERS

(PowerVM)

Intel
lvy Bridge EX

Yes

Partition Availability priority

No

First Failure Data Capture Yes Yes No
Memory Keys ensure secure hardware separation of memory Yes Yes No

Memory

Processor Instruction Retry Yes Yes No
Alternate Processor Recovery Yes Yes No
Dynamic Processor Deallocation Yes Yes No (1)
Dynamic Processor Sparing Yes Yes No (1)

Chipkill - Redundant Memory Capabilities Yes Yes Yes

Chipkill - Survives Double Memory Failures with x8 DRAMS Yes(2) Yes(2) Yes (4)
[e]

VIOS - Dynamic adapter failover Yes Yes No




PowerSystems =~ JlOCTYMHOCTb, HAAEXHOCTb, CEPBUCHOCTb (RAS)

V2

RAS He TOnbKO Ha ypoBHE npoLeccopa

m PaspaboTka, TeCTUpOBaHUe U UHTErpauus BCero Komrnsiekca ans AoCTKeHus
HauBbICLIMUX XapaKTepuctuk RAS

m [1na Toro, 4Tobbl RAS X86 npubnuantb K RAS Power Hy>XHO, KaK MUHUMYM
ucnosnb30BaTb goporocrosuwee knactepHoe O (Hanpumep, Oracle RAC)

Power Stack - Integrated RAS

IBM Middleware

LPARs / Workloads

Powe'rHA |

AIX, IBM i, Linux

PowerVM

Drivers

Firmware

Memory ™

POWER
CPU

I/O
Drawer

Intel Processor RAS

Yero He xB

Firmware

Memory

37

X86
CPU

aTtaeT?



Power Systems

Unplanned Downtime in 2017 - 2018 (Hours per Year)
1

IBM AIX on Power Systems
IBM RHEL/SUSE/Ubuntu on Power Enterprises in 2018
classify mission-
Lenovo RHEL Linux x86 critical class
reliahbility as 0.20 (12
Lenovo Ubuntu min.) per server, per
X year, or less.
HP UX/Integrity
Cisco
Dell RHEL/SuSE
Windows 12 x86
HP ProLiant RHEL
HP ProLiant Ubuntu
Oracle Sun x86 Oracle Linux

Oracle Solaris SPARC

“IBM POWERS8-based processor systems and
the latest POWERO9 servers provide several key
feature/function advantages that advance
reliability and enable customers to lower Total
Cost of Ownership (TCO) and achieve near-
immediate ROL.”
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boicTpasa namate cepepoB POWER nogeanbHa anga «in-
memory» npunoxeHun Tnna SAP HANA
@

Power
Systems

POWERY 1 ] 8X

POWERS POWER npoTtus Intel
POWERT7+ (00 32TBB E8B80Cnn64TBB
E980)
(intel)
NMamatb
Skylake SP bbicTpas ,6onbLuve
obbembl Ansa obpaboTkm
Broadwell E7 Min / Max * HAHHLIX
0 100 200 300 400

Source: 1BM CPO [MponyckHasi cnobHocTb namaTn GB/s

40
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SAP TPC-C ona 8Mu coKeTHbIX cepBepoB - anpenb 2019
Intel Skylake n Cascade Lake — (28 spep Ha KpucTtann)

SAP TPC-C

Cascade Lake Server (Fujitsu) 2712 SAPS wa sapo
Skylake (Lenovo) 2658 SAPS Ha agpo

IBM POWER9 6onee 6800 SAPS Ha sapo

HoBoe nokoneHue npoueccopoB Intel nokasbiBaeT 2% npupocTa

NPou3BOAUTENBLHOCTU Ha AAPO
OTo npocToe yBenuyeHue sigep B cokeTe

41



Per Core Performance

1A
(&

lln
all
"“

Power Systems

NMpounsBoauTensHOCTbL Aaaep (2s) Power n x86

[Mpon3BoaMTENBHOCTL SAEP NpoueccopoB Intel He yBennunBaeTcs,
a YMeHbluaeTcs

[MpousBoautenbHocTb aaep IBM Power yeenuyuearomesi npy 3ToM TpebyeTcs
MeHbwe nuuyeH3ul 10 B criyyae nosgepHoOro NUUEH3npoBaHUS

x86 Power
O
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16% D E 86% Increase POWERS
3.5GHz
E POWERT7+
R 16¢/ 2s
o) POWER? 4.2 GHz
O 16¢/2s
Q 3.55 GHz
| -
[0}
0

ES5-2690 ES-2697v2  ES-2699v3  Eb5-2699 v4 POWER?7 POWER7+ POWERS

RPE2** numbers are derived from the following six benchmark inputs:

SAP SD Two-Tier, TPC-C, TPC-H, SPECjbb2006 and two SPEC CPU2006 components

Performance numbers are based on RPE2 from Ideas International. Ideas International was acquired by Gartner, Inc. in 2012. © 2014 Gartner, Inc.and/or its affiliates. All rights
reserved.
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CpaBHeHVE NPon3BOANUTENBHOCTN 2XCOKETHbLIX CUCTEM
POWER npotunB x86

Intel x86 IBM POWER

OpuHakoBas MpupocT 133% ‘
NPU3BOAUTENBHOCTL B

2013 n 2019

>

E5-2690  E52697v2  E5-2699v3  E5-2699v4  Platinum POWERT POWERT+ POWERS POWERS

POWER9
24c/2s
3.4-3.9GHz
(Max)

POWERS
24c/2s
POWERT7+ 3.5GHz
16¢/ 2s
4.2 GHz

POWER7
16¢/2s
3.55GHz

Per Core Performance
Per Core Performance
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Cemeuncrteo cuctem IBM POWER9
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BigData High Performance Commercial |
& Analytics Computing/ Computing & Cloud I
Machine Learning l
1
1
LC922 AC922 Lco21 :
. -3 !
e 2 =) TR TR VR VR |
Eante . i |
9006-22P 1
8335-GTH/GTX 9006-12P 1
Newel* i () e
i 9040-MR9
. ) OpenPOWER '
- Hoenblii cnekmp 3aday g
9009-41A 9009-42A : E980C
- - ! 8 - 192 Cores
9009-22A | E950C 64 TB Memory
i 32 - 48 Cores 32 PCle Adapters
TpaduyuoHHbIe : L pete Adme
11 PCle Adapters
2a9a4u S922 S914 L S924 L
1 or 2 socket, 2U 1 socket, 4U g LA 2 socket, 4U
N0 20 sinep [o 8 agep [o 24 cores
9008-22L 9223-22H

2 socket, 2U, Linux 2 socket, 2U, Linux 2 socket, 4U, Linux
[0 24 apep [0 20 agep [o24 sapep

L922 H922 H924

@ TpaduuyuoHHble 3ada4yu Ha Linux
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Tekywme cepBepHblie nnatdopmbil IBM

Z-series

Power Systems
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Haunnydwas nnatdpopma ans
noTpebHocTen 6onbLoro busHeca.
HaunBbicLwas 0TKa3zoyCTOM4YNBOCTb
HawuBbiCcLLas cTeneHb KoHCcoNuaaumm
Harpy3ok

YHuBepcanbHaga nnatgopma ans busHeca
noboro ypoBHs.

HaunBbicLire nokasaTenu npon3BoanuTesNibHOCTH
Bbicokasi cTeneHb 0TKa30yCTONYMBOCTU U
KOHCONMaaunm Harpy3ok

Haunbonee nogxogsuwasa nnatgopma ans
CAMS-npunoXxeHun n noTpebHocTen Manoro
busHeca

OEM-cuctembl POWERS.
[1nsa HoOBOro Knacca 3agav
Cawmble npusriekaTernbHbIE MO LieHe
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v' PaspaboraHbl gna Big Data
v' DKOHOMMUYECKMU BbIroaHbl ANA obnakos

v OTKpbITaa MHHOBaUMOHHaA nnartcgopma
.

Sl
for Business

-

Power HA

#powersystems
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Thanks! Cnacub6o!

Bonpocbi?

Alexey.Boyko@ru.ilbm.com

+7(495)-775-8800 ext 2904




