Optimizing DataCentric IT Environments

Accelerate time to insights for HPC and Analytics apps

.
~

IBM Power CPUd NVIDIAGPUW * p w M "El} & i EN

[lon]]
H H]
VA




2

||m|||
T
®

A k ~

Semiconductor Technology
Price/Performance
Current Trend

Semiconductor Technology
Price/Performance
Historical Trend

GAP l

®)OpenPOWER"

A B M\
NVIDIA Mellanox

Jlom]|
|

I
1
I

-.[I
"I:l
x

© 2015 IBM Corporation

IBM{ HPC D HPA A

Optimising Data-Centric IT Environments

Accelerate time to insights for HPC and analytics apps

Ay

ARt adk" . Exx (0O %
N R
i ztinevd
A H %o

flTI'.

A Little-endiann L T 1

> 1 £"H
Y ° W'E
A POWER +" 1

+="HEx U

(N

W'"T:t:’

-



? = === Optimising Data-Centric IT Environments

E, Accslerste time to insights for HPC and analytics spps
M EN G ({EfQq - IBM{ ¢y u f
At o 7y Ms U
vV " -1 GPU, FPGA
V CPU¥ " 1 . : Shared coherent memory
A"1, o FEWb OpenPOWER
V CPU-GPU T .  nD® @:UVM, OpenMP 4.0/0penACC oH=R
V CAPI-FPGA " f i D
At™ o v+ M= "Ex [ AN

V Move Computation to Data
V Burst Buffer, NVRAM

V Spectrum Scale B
3 © 2015 IBM Corporation



4

POWERS A Compute
AK A Memory, I/0

. 9%-H+ ¢ =n
& A '

Flash Elastic Storage
& SDS

Tape

© 2015 IBM Corporation

Optimising Data-Centric IT Environments

A~ E WA

ACv L JT 1

Al 3w x[ Wa

A OpenPOWER  E

DA

Accelerate time to insights for HPC and analytics apps

>A




Optimising Data-Centric IT Environments

® Accelerate time to insights for HPC and analytics apps

_ POWERS P "EA

Qs

x86b x 2H U 0 $:: "Ex

v N . _ ] ™
s{EHV, T

Tt = ) =

" EWA Y
> 4 o p

A Cbmpute

A Memory, /O # r #
iE

L]
—
—
I

¢ =n

EIas;iLcSSScS)rage 12 C) £ ,l,‘ b 23065/3/; /D :SB 5]3 5 / "/ '!_" 0 8I T [ o> NB /T 'l-j
gooil /Ot OO O 1TB2TB) © = /1 §
96MBE -4 L3~ A /i § Wi eCSA'Q"PFl’ us 128MB K~ A /T §

© 2015 IBM Corporation




Qs

_ POWERS

A Cbmpute
A Memory, /O

H:{:uz
,3

Flash
Disk
Tape

Elastic Storage
& SDS

© 2015 IBM Corporation

Optimising Data-Centric IT Environments

Accelerate time to insights for HPC and analytics appg
P'EA & f i
OpenPOWER? H N ‘Open POWER"

TR o &% i B
]

Silicon
$7XILINX M @
IBM FlashSystem
(ANOrERA,  Mellanox
EEEEEEEEEEEE éNa‘;uésgs‘h

{ tW

Ascron

SK

1dVO

NVIDIA.




Optimising Data-Centric IT Environments

® Accelerate time to insights for HPC and analytics apps

Qs
r

a v
2
m
A
U
m
e
U
S
-h

650mm?

o

Bl 3

A Cbmpute
A Memory, /0

%

Cadwd @ -n

& A of =
Flash Elastic Storage A A A
Disk A8 Al2 A
& SDS k h

— A - SLllE ANVLINK1.0
A 2x SPFP A2X DPFP ' ACAPI  NVLink
A Power Gating APCIE Gen 3 T
A L3 A (CAPI)

2012 2014 2016 2017

7 © 2015 IBM Corporation



Optimising Data-Centric IT Environments

® Accelerate time to insights for HPC and analytics apps
1A W ™ A}
a | W
[ = >A >A
n 9 174 n r=n
I ol | =% b

e sEl A gpu

POWERS A Compute
AK A Memory, I/O

—

V 7y "

u Compressi on, Encryption, Mont e

>N

V & =n I/O" 1 : CAPI attached Flash
VN V. llo" i

Elastic Storage
& SDS

8 © 2015 IBM Corporation




Qs

_ NVIDIA GPU
IBM

n 'i' 5
@ POWERS A Compute
AK
b A Memory, /0O

CedkwE & =n
& A o+ ' =

@ O @ [BI?ST Elastic Storage
& SDS

Tape

© 2015 IBM Corporation

Optimising Data-Centric IT Environments

Accelerate time to insights for HPC and analytics apps

NVIDIA” 1. & %o

NVLink Stacked Memory

GPU high speed interconnect 4x Higher Bandwidth (~1 TB/s)

80-200 GB/s; 5-12X PCI-E Gen3 3x Larger Capacity

POWER CPU support 4x More Energy Efficient per bit




4

. o

v . c .=

MH m X $) -
ENARARENEREEEEM G % | - V
IEBBHEEWE.!EEEE O P e N
(o0] MW .mm

a2

(2016 ~)

Accelerate time to insights for HPC and analytics apps

NVIDIA GPU w/ NVLink

Optimising Data-Centric IT Environments

T
PCle x16
Power Chip

#

o
NVIDIA GPU

16GB/s

il AL
NVLink 4

& SDS

NVIDIA GPU

Elastic Storage

(©)
o -
28

[}
‘3=
< <

[ =
HaE ¢
of
Flash
Disk
Tape

AL
-

POWERS8
AK
& A

®
____:__

_::__ e

K]

c
i)
=
]
o
<]
o
S
5]
O
=
Q
)
L)
o
N
©

Q)

10



Optimising Data-Centric IT Environments

® Accelerate time to insights for HPC and analytics apps

_ NVIDIA GPU

&

n T 5
@ POWERS A Compute
AK
b A Memory, /0O

~
b

POWER CPU¥ NvidiaGPU_ e A§ T it

CUDA 5.5 7.0 CUDA 8 CUDA 9
Unified Memory Full GPU Paging Cache Coherent

Pascal Volta

- POWERS8+ - POWER9

T — T p— -

(RN ARz IEHE U L
Memory

2014-2015 2016

Cadwd @ -n

of

&
@ O @ 'BI"."Skh Elastic Storage
'S & SDS

Tape

2017

11 © 2015 IBM Corporation



12

Optimising Data-Centric IT Environments

® Accelerate time to insights for HPC and analytics apps

N - - Mellanox

Mellanox¥® v %o

Mellanox == 20Gbs ===p 40Gbs ===Pp 56Gbs =—=P 100Gbs —PZODGbS—"/

AL S POWERS _ _
— R A Networking evolution for system to system
Ok o connection
.lll... V High bandwidth, low latency networking
RS A LI t Ethernet(RoCE)
@O @ Flash Elastic Storage Exg}l?,>' 3 0 - .
E;;'; & SDS fs .CAPI(J V Infiniband RDMA
A Connect-X, SwitchiB, LinkX
A CAPI

k Connectx.'4

© 2015 IBM Corporation



Optimising Data-Centric IT Environments

® Accelerate time to insights for HPC and analytics apps

a P p _ Spectrum Scale

Spectrum Scale : Elastic Storage Server

v

Users and applications

F Client workstations '@haﬁfﬂﬂ,ﬂ

Compute Far

OpenStack
[ Cinder Swift )
[ Manila | Glance ]

Elastic Storage
& SDS

a Off PremiseA

s
‘ Elastic

. Storage

Disk Server

13 © 2015 IBM Corporation



Optimising Data-Centric IT Environments

Accelerate time to insights for HPC and analytics apps

a P p _ Elastic Storage Server
GL product Line

( Power S822L \

Model 22: Model 24: Model 26:
JBOD Disk Enclosure Analytics Focus  Analytics & Cloud Petascale
2,4 0r 6 TB NL SAS 2 Enclosures, 12U 4 Enclosures, 20U 6 Enclosures, 28U
1.2TB SAS or 400/800GB SSD 116 NL-SAS, 2 SSD 232 NL-SAS,2 SSD 348 NL-SAS, 2 SSD
5 GB/Sec 15+ GB/Sec 25+ GB/sec

Qe :
— “&. GSproduct Line -

Flash )
Disk Elas;cssggrage Opé)
] .

A .t pr A

Model 21s Model 22s Model 24s Model 263_‘
Al ~ ] _” 24 SSD 48 SAS or SSD 96 SASor SSD
T 12 GB/Sec 19+ GB/Se

14 © 2015 IBM Corporation



Optimising Data-Centric IT Environments

® Accelerate time to insights for HPC and analytics apps

~x "

1 EfQ & _ IBM Platform Computing
e & HPCd HPAT — 7Ag i 21 @

Workload Management

" 'i' .
r) POWERS A Compute
AK
: A Memory, 110

Application Runtime
»EFKn T

ek H++ & =n
& O '
@ O @ Flash Elastic Storage SyStem Management

Disk & SDS
Tape

[ Infrastructure Services J

15 © 2015 IBM Corporation



