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AGENDA
e ProC Power?
= OpenPower foundation
e Power8
= Specifikace
= Zajimavosti
= \Vykon
= Porovnani s Intel Haswell-
EP

e Budoucnost

m Power9
e OpenPOWER hub



PROC POWER?



COJETO POWER?

Performance Optimization
With Enhanced RISC (1990)
"Ten druhy" po Intel (servery)
~5% z TOP500 superpocitacl
(~9 % vykonu)
Vyuziti

= Védecké vypocty

= Virtualizace

= Zpracovani velkych dat

= Serverovy segment

" Intel ™ AMD
B Sparc ™ ShenWei

- Power



PROC POWER?
e OpenPOWER Foundation

= Otevrend serverova architektura

= Licencovani procesord

= Spoluprace, prizplsobeni a
spolecna inovace

= Podpora otevrenych technologii
(Linux)

= Google, Tyan, NVidia

e b L L R -

e Potrebujeme jesSté CPU?
= Ne vSe |ze akcelerovat
= Grafické Cipy
= NVLink: 80 GB/s




POWERS8?

Vlastnosti, zajimavosti, vykon




pssor Links

POWERS8: SPECIFIKACE

e 2014

e 22nm

e az 12 jader

e SMT 8x

e 244 000 instrukci, 16 pipeline
e 2x128 b VSX

e CPU <=>pamét az192 GB/s

= 8 Centaur modul
= | 4 cache az 128 MB
= propojni 9.6 GHz
e a7 16 procesorl =192 jader
e PCle 3.0: 10, DMA, CAPI (GPU, FPGA)




POWERS: ZAJIMAVOSTI

|

e | inux (Fedora) 1,000

e 2 NUMA nodes/processor : e e £

® Bi—endian —4— IBM Power8 (1 socket)
= VS efektivita v BE 100

e RISC architektura (pipeline)
e Optimalizace kédu v GCC

= AltiVec instrukce
= OpenMP 4.0 SIMD
m guto-vektorizace

e Chybi podpora — —_—
1 10 100
= |ntel Cilk Plus v GCC # Threads

e SMT8 pro vyvazovani zateze
(4 vlidkna optimalni z4téz)

Time
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POWERS: VYKON
e Teoreticky (10 jader):

= 550 GFLOPS (single)
e Experimenty:

= Ndsobeni matic
16 GFLOPS/vlakno
= Sifenitepla
35 GLOPS/soket (double)

PAMET

e Teoreticka propustnost:
= 192 GB/s

e STREAM
= 145 GB/s (Triad)

Time

GFLOPS
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e Power8 (altivec)
Power8 (cBLAS)
e Haswell-EP

aswell-EP (cBLAS)

10 100 1000 10000

il Power8 (altivec)
Power8 (cBLAS)

e Haswell-EP
Haswell-EP (cBLAS)

AN

10 100 1000 10000



POWERS X INTEL 140

e |ntel Haswell-EP )

= nejvykonnd&jsi serverova L
architektura

= Salomon @ V3B-TU Ostravag100-

-

= AVX2, 2xHT =
= Pamét: 112 GB/s 3 80

(teoreticky 136 GB/s) Zaa
= Podobny vykon najadro @ o4

e Pamétove narocné simulace
= Power8 ~ 2x Haswell-EP 40

-]

e Komplexni vypocCty

= Kompilator, endianita, ]

[ Memory modules s s SR v,
|

| Power8
| —e— Triad
| Add

Scale

| —e— Copy
: Intel

| ==e== Triad
| =+ Add
|~ Scale

- -+ Copy
: T

slozitost algoritmu

10
# Threads

100



POWER9?

Budoucnost a co mUZzeme Cekat?



POWER9: VYLEPSENI

2017

14nm

Modularni architektura Cipu
az 24 jader

SMT az 8x

CPU <=> pameét az 230 GB/s
L3 cache az 120 MB

VSX-3 (256b ?)

PCle 4.0:

= Bluelink
= NVLink 2:160 GB/s

Kratsi pipeline (12 stage)
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SHRNUTI
e OpenPOWER je open

= NVLink
= podpora Linuxu

e Vykonnost
m Srovnatelnd s Intel

e Velkd propustnost paméti
e Vliv na vykonnost

= prekladac
= endianita

OpenPOWER hub @ FIT VUT

Otazky?



KAM DALE?

Diplomova prace vyhodnocujici vykonnost Power 8 [1]
OpenPOWER Hub @ FIT VUT [2]
[1] http://jakuje.dta3.com/files/projekt.pdf

[2] http://fit-rhlab.rhcloud.com/powerlinux-openpower-development-
hosting/



ZDROJE

http://bi9helwrhz8gbnm2zI0hd171.wpengine.netdna-cdn.com/wp-
content/uploads/2016/04/NVDA_NVLink_Mezzaninel.jpg

http://www.top500.0rg



