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Cores

Accelerators

[lpoueccop IBM Power 8

Technology

22nm SOI, eDRAM, 650mm2, 4.2B transistors

12 cores (SMT8)

8 dispatch, 10 issue,
16 exec pipe

2X internal data
flows/queues
Enhanced prefetching

64K data cache,
32K instruction cache

Crypto & memory
expansion

Transactional Memory
VMM assist .
Data Move / VM Mobility

Core | Core

Core | Core | Core

Energy Management

Core | Core | Core

SI0jeIa[Ra9Y
SYUIT dINS

che-& Chip Interconnect

Core | Core | Core

SHuI1 dins

On-chip Power Management
Micro-controller

Integrated Per-core VRM
Critical Path Monitors

Larger Caches

* 512 KB SRAM L2 / core

* 96 MB eDRAM shared L3
* Up to 128 MB eDRAM L4
(off-chip)

Memory
* Up to 230 GB/s
sustained bandwidth

Bus Interfaces

« Durable open memory attach
interface

* Integrated PCle Gen3
* SMP Interconnect

 CAPI (Coherent Accelerator
Processor Interface)
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Kaw npoueccopa Power 8
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- bonbwwe Harpyskn « Buptyanusauua 3anncb NakeToB AaHHbIX

« MHOronoToYHbIN - O6lue naHHble *© Ha 55% Huke 3apepxku
« (CmellaHHoe YTeHne n

3alncCb
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OpraHun3aumda namaTu

8 KaHanoBs,

DRAM Memor 9.6 GHz Ha kaHan _
g Y (2 bytes read + 1 byte write — Ha kKaHarn)

o 230 GB/s

I
' 16-512
POWERS SCM GB
|
0 2 TB / Socket T 16-512
: Wl «—p GB

No 32 DDR cnotoB 1o 410 GB/s
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[Tlpon3BoANTENBLHOCTb NaMATH

POWERS

POWER7

POWERG

POWERS

0 50 100 150 200
Mo 8 kaHanoe namssimu co ckopocmbio 00 9.6 6/cek KaKObiU
cyMmMmapHasi ckopocmb 0o 230 GB/s O6bem namsimu Ao 2 TB memory Ha cokem
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Kaw 4 ypoBHSA

Memory
Buffe

“L4 cache”

Moaynu namaTn HanosIHAKTCSH UHTESISIEKTOM
*YMHasi cuctema KalumpoBaHuUs
-OnTMMMN3aumsa aHeprum

‘HagexHoCTb

OnTMn3npoBaHHbIN UHTepdeUcC L= » -
0.6 GB/s high speed interface =1 schbduler & =t
‘UHTenneKkTtyanbHasa HageXHoOCTb ~ .. | Management ' | .
‘U3onsauunna cboeB Ha nety ] e
YHUKanbHas npousBoanTenbHOCTb
*YMeHbLUEHHbIe 3a4epPXKN

*Cache - latency/bandwidth, partial
updates

*Jlornka npeackasaHus

«22nm SOl for optimal performance / energy
*15 metal levels (latency, bandwidth)
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BrnokKnpoBKU

Course Grain
(Throughput Risk)

Fine Grain
(Deadlock Risk)
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TpaH3aKuMoHHaA NaMATb

T1 T2 T3 : 1 T2 T3
: § ? Restart
ﬁ? e
Bpemga
TpaANMUUNOHHbIE ONOKNPOBKU TpaH3akuMOHHasA NaMATb
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BBoa-BbIBOAO

POWER/+ POWERS

GX++ PCle Gen3 x16 PCle Gen3 x8
(2) 20 GBI/s (2) 32 GBI/s (2) 16 GBI/s
40 GB/s 96 GB/s
Peak Bandwidth Peak Bandwidth
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[MpoussoautTenbHoOCTb |/O

POWERS

POWERT7+

POWERY?

POWERS GB/Sec

0 50 100 150 200

CymmapHasi ckopocmb 00 192 GB/s dnsi cepsepa Low End.
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UHTepdenc CAPI

CAPI (Coherent Accelerator Processor Interface)

V|rtual Addressing

YckopuTtenb paboTaeT HanpsiMyio ¢ pa3aensieMomn
namMATbIO

« OOMeH gaHHbIMU C K3LWeM npoLueccopa.

«  WcknrouyaeT HaknagHble pacxoabli OC un _
NPaABepOs. Coherene Bs :

Hardware Managed Cache Coherence
« CrtaHgapTHbIU MeXaHU3M GJIOKUPOBOK.

POWERS

Custom PCle Gen 3
Hardware Transport for encapsulated messages
Application

FPGA or ASIC

Cneunanun3npoBaHHble KOHTpoOnepbl
NMporpamMmmMHbIe ycKopuUTenu
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UHTepdenc CAPI

Non-CAPI CAPI

- FPGA
w/CAPI
- Accelerator

Memory Memor

Off- Chlp
Accelerator
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UHTtepdenc CAPI

rYo

CneumnanuanpoBaHHbI
e € KOHTponnepbl

LI n po rpa M M H bl e
yckopuTenu

POWERS8 Processor

Typical 1/O Model Flow

’ Copy or Pin MMIO Notify ; Poll / Int Copy or Unpi Ret. From DD
iy Source Data Accelerator Acceleradan Completion Result Data Completion

Flow with a Coherent Model
—> Acceleration —» CAPI O
Virtual Addressing

‘YckopuTenb paboTaeT HanpsAMYylo ¢ pasaensieMon NnaMATbIo
-O6MeH AaHHbIMM C K3LUeM npoLleccopa.
‘UcknioyaeT HaknagHble pacxoabl OC u apanBepoB..

Hardware Managed Cache Coherence
'CTaHHaHTHbIM MeXaHU3M 6noxugosox.
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UHTepdenc CAPI

—_—

Attach flash memory to POWERS via

Read/Write CAPI coherent Attach

Syscall

FileSystem
strategy() ‘.Edone() _ _
KCS)%XC aio_read()
1/0 Style aio_write()

‘..*odoneo User Library
Disk & Adapter Cj

strategy()

Shared

Pin buffers, Interrupt, \I\//Ivgrrnkory
Translate, unmap,

Map DMA, unpin,lodo Queue
Start I/0 ne

scheduling

+ MNpunoxeHne HenocpeaCcTBEHHO BblaaeT MHCTPYKUuKM Read/Write.
YMeHbLleHue MHCTPYKUMKM Ao 97%. (CAPI Flash controller Operates in User Space)

+ Saves 10 Cores per 1M IOPs
IT.INntegrator




CoeaunHeHua SMP

On-Module Off-Module
1 Hop 1 to 3 Hops

Off-Module 2 Hops
POWERY7 POWERS

——
e | T.Integrator




HageXxXHocTb




First Fallure Data Capture

. ——— N Bl

Injection
Service
Processor

Fault Isolation
Registers

« Design-time

e Run-time

* Repair-time
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ABTO-MOHUTOPUHT N

BOCCTAHOBJI€EHUE
Spare Spare Spare
DRAM chips fabric lanes memory bus lanes

Memory sparing (CoD) Cache Cache \ Alternate core recovery
Hypervisor mirroring Core sparing (CoD)
(E870/E880/E850)

Spare L2/L3 cache columns
L2/L3 cache line delete
L4 persistent fault handling

Redundant I/O adapters, I/O drawers, 1/O drawer links, Virtual 1/0 Servers
|
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CemenctBo IBM Power Systems

BigData High Commercial
& Analytics Performance Computing & Cloud
Computin
S812LC P g §822LC f_o?
— S822LC for HPC ommercia
v 8335-GCA @
5-GTB
S822L S821LC W
e s
TEEERE R
9080-MME
8001-22C 8001-12C
TYW 8286-41A 8286-42A
s284- ) W 8284-22A et
— ==k v®
S812 S822 S814 O S824 8408-44E
AIX: 4-core/128GB 1 or 2 socket, 2U 1 socket, 4U )W) 2 socket, 4U
IBM i: 1core/64GB 4 (AIX)/6 - 20 cores 4. 8 cores 6 - 24 cores
No virtulaization ! ES880C
8247-21L 8247-22L 8oalsl 8 - 192 Cores
256 GB — 32 TB Memoit
E870C 8-192PcCI Adapters
8 - 64 Cores
S812L S822L S824L E850C 256 GB - 16 TB Memory
1 socket, 2U, Linux 2 socket, 2U, Linux 2 socket, 4U, Linux 16 - 48 Cores 8 - 96 PCI Adapters
10 - 12 cores 16 - 24 cores 8 - 24 cores 128 GB — 4 TB Memory

@ 7 - 51 PCI Adapters
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E870 n ES380

Power E870C:

8 to 64 cores @ 4.19 GHz
256 to 16TB Memory

1 or 2 nodes per system

Power E880C:

8 to 128 cores @ 4.35 GHz
8 to 160 cores @ 4.19 GHz
8 to 192 cores @ 4.00 GHz
256 to 32TB Memory

1 to 4 nodes per system

e | T Integrator



E870 n ES380

r ® EXP24SX SAS Drawers (2U)
’ = 24 SFF SSD/HDD
= Connects via 2 SAS adapters

® PCle l/O Drawers (4U)
= 12 PCle expansion slots

= Connects via 2 PCle adapter slots

® System Control Unit (2U)

@ System Nodes (5U)
= 32 -—48 cores/ node
= 32 DIMM slots / node

19-inch Rack = 8 PCle Gen3 1/O slots / node
(E870 Shown)

e | T Integrator



E870 n ES80

Node 4
32-core  32-core 40-core 48-core
Node 4.02 4.35 4.19 4.02
Node 1 GHz GHz GHz GHz
System 1 32 32 40 48
Control & Node cores cores cores cores
Unit 2 64 64 80 96
Nodes cores cores cores cores
Node 2
3 96 120 144
Nodes cores cores cores
Node 3 4 128 160 192
Nodes cores cores cores

IT.INntegrator



E870 n ES80 System Node
(CEC Drawer)

8 PCle Gen3 x16 Slots
(for LP PCle adapter or
Optical Interface to I/O drawer)

¥ 32 CDIMM slots

UptI 8TB — /

Fans

4 POWERS8 SCMs

Power Supplies

5U Enclosure

|
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Jlornyeckas cxema

To other Tao other To other To other
enclosures enclosures enclosures enclosures

Tﬁ Yy Yy

256 GBis

i
(.

12v power
o ol to SCU
- SCU Interface - - bl ) o ) - ] SCU Interface >
card (] [¢] O O o [+ [¢] o] card !
:mﬁ -3 L T T o & L T Service
Connection @ (%] @ [n] (%] (%] (%] @ Cormeger
g g g 3 |3 |8 |3 1 .
o |o | |B | |@ |@ (@
a2 B B B 2 8 B |8
o TaSCy Clock Clock ——
Gock Interface & E & E & & E & Interface G T
SCU Interface S SCU Interface

IT.INntegrator



System Control Unit

OaunH system control unit Ha Kaxxgbin
cepBep

pa3smep - 2U
Heobxooum ansa paboTbl cepBepa

System control unit cooepxur:
« CepsucHble npoueccopa (FSPs)
« HMC noptsl
« CucrtemHble Yachl
« OnepaTtopcKyto naHenb
* VPD (vital products data)
* OnunoHanbHO MoXeT nmetb DVD

(Midplane)




System Control Unit (Midplane)

Front View

Ops panel

Rear View

Redundant Hot
Redundant Power _ plug Clock Battery Redundant Power

o, M '."f [q.o--uég 5‘. s L-- uxg mﬂl::

B B N

‘ ? .‘-"?0"‘
- - B3
Serwce Clock Clock Service
Processor Processor , e
2 HMC




System Control Unit (Midplane)

Right
System

Control Unit

System
Node 2
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POWERS |I/O Drawer

PCle Optical Interface to System Node

Fan-out Module Fan-out Module
6 PCle Gen3 slots 6 PCle Gen3 slots
4 x8 and 2 x16 4 x8 and 2 x16

IT.INntegrator



POWERS I/O Drawer

System
NodeI
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SAS Expansions

EXP125X

EXP245SX

*12 3.5-inch SAS bays (LFF-1) _
« 24 2.5-inch SAS bays (SFF-2)

*Low cost per TB, big, 7200 rpm _
« SSD & 10k & 15k drives

«3.86TB or 7.72TB disk drives o
 AlX, IBM I, Linux, VIOS

*AlX, Linux, VIOS

 [NogkntovaeTtca Yepes PCle3 SAS aganTepbl
 Mode 1, 2 or 4 --- Can change mode in field carefully using specific




Single Root I/O Virtualization

(SR-IOV)

VM VM VM
1 2 3

VM
4

[Tpamaga Ethernet
BUPTyanu3auuns

Hu3kasa 3arpyska
CPU

Jlyyiwe nponyckHas
CNOCOOHOCTb

QoS
COBMECTUMOCTb

Example: 4-port PCle3 10Gb Ethernet Adapter

e | T.INtegrator



Enterprise Pool

Sys A Sys B Sys C SysD
64-core E880 96-core 795 96-core 780 128-core 795
4.35 GHz 3.7 GHz 3.7 GHz 4.0 GHz
Activations: Activations: Activations: Activations:
10 static 30 static 16 static 40 static
0 mobile 55 mobile 45 mobile 60 mobile
54 “dark” 11 “dark” 35 “dark” 28 “dark”
Going back to Pool Totals
initial starting
poinf[ and ] _
ervatons Activations:
differently 06 static
160 mobile
128 “dark”
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[lponzBoguTenu nnatdpopm

Redpower C210 is the world's first OpenPOWER technology based 2-socket serv-
MARBE er, which have been GA released in October 2015, By selecting different pro-
Z00M SERVER cessing capacity, memory capacity and ability to meet the various application

requirements such as 10, database, virtual memory, caleulation orented applica-

tion. In dealing with similar work load, C210 server can achieve more excellent

Svst em throughput with higher economic benefits.

Saba - 2U High-Performance Data Analytics Engine.

StackVelocity has designed a high-performance platform, Saba, featuring OpenPOW-
ER™ POWERE™ and CAPL Saba boasts leadership performance, enhanees cloud
cfficiency and enables open innovation on POWER. An extremely smart platform with
high numbcr-crunching capabilitics, Saba is perfect for big data analytics and hyper
performance computing applications,

Tyan GT75-BPO12 platform is a 1U POWERE-based server solu-
WAN G tion that reveals the spirit of the OpenPOWER Foundation. the

using the ppe6d architecture in the 1U single-socket system, the

TYAN GT735-BP012 provides huge memory footprint as well as

outstanding performance for HPC and server virualization appli-

System cations

ITL CP8128 on-board server is a kind of server which is designed and
developed independently based on IBM open OpenPOWER chip ar-
chitecture. ITL server supports Redhat operating system and virtual
technology. The structure of server uses module design and can satisfy
customer's customized demand of on-board server.

Mark I Systems will commercialize the first OpenPOWER-cnabled system built to
’ M k " I the Open Compute Project design specification, which will follow the Bareleye
/4 ar server design created by Rackspace, Broadeom, IBM, Ingrasys, Mellanox, Micron,
Systems and Samsung. As a long-time [BM Premier Pariner, Mark 111 will also offer value-
added services and expertise to clients to help them plan for, implement, and main-

The NL2200 is the first jointly developed product by Beijing Neu
BE Cloud Oriental System Technology Co., Ltd. and partners from
OpenPOWER Foundation. It can support 16/20/24 cores CPU, up
to ITB memory, 2 HDDs, 2 GPUs, 100GB IB adapter & PCle

Svstem tain Barreleye within the context of their existing and future technology swategies. S‘fstem SSD with NCO selt'—develnped BMC."
Rackspace partnered with Broadcom, IBM, Ingrasys, Mel- . )
a ; ]anox‘pMic:)n‘ and Samsung to create "Barre]fye"}an Open- Penguin Magna 2001, powered by a single OpenPOWER Power® gen-
HOSTING POWER / Open Compute Platform designed for Cloud EI:I'—:NW“EHLNE eration CPU, is targeted at software development and testing on Open-
2.0, The first Barreleye servers came online in 3Q 2015, With our first data POWER architecture. Magna 2001 supports rich 1/O options, including
center shipment in process, we look forward to bringing customers aboard CAPL to support variety of [/O driven workloads.
Server within the next few months.
System

Jnspu" 3PS INSPUR Allure - 1S or 25 4U POWERS

4U285 Rack Server Optimized for New Data Center and
Big Data Application: Supports 2 IBM OpenPOWER Pro-

cessors, 64 DDR3—2TB, 12 PCIE Gen3
System

Inventee’s First OpenPOWER project targets to provide high-
i lability and flexibility for large Data Center  deploy-

ments and service applications. Using IBM Centaur Memory buffer and
PLX PEX&725 switch supported | [BM PSNVL CPU, 16 DDR4
DIMMs and 2 nVIDIA PLO0 SXM2 GPUs. Through NVLINK connects
CPU and GPUs, and GPUs to bring high computing efficiency.

] -
w stron Wistron Polaris — 2 Sockets POWERS Server with Nvidia

GPUs—Polaris 1s a ready-to-ship 2U 2-socket system built

on POWERS with CAPI (Coherent Accelerator Processor
4 Interface) to deliver high performance, reliability, scalabil-
ity in high-performance computing (HPC) environments.

S?Stem COMPUTER
ENGINEERING

IBM 1U/2S Power8 Prototype It supports up 512GB
DDR4 memory, 1 NVIDIA K80 or up to 2 Alpha-
Data KU3 CAPI adapters and 4x LFF/SFF hot swap
bays.
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