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Suggestion of homework
for discussion in this session

1. Go to the TOP500 website and analyse & comment:

I. The country distribution over the past 25 years, in #systems
and aggregate performance in the TOP500 list

ii. The evolution of the key PU chip technologies and the
accelerator families in the past 25 years

lii. The overall impact of each processor technology and
accelerator family in the past 3 years

2. EuroHPC is funding 8 supercomputing centres selected in
June 2019: 3 pre-exascale & 5 petascale
I. Find & identify these 8 supercomputing centres
ii. Characterize the architecture of Deucalion in MACC

3. Chracterize the microarchitecture of the Apple A14 Bionic
chip (in the new iPhone 12)
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The List.
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The List.

Country distribution over the past 8 years:
aggregate performance
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500 Country distribution in Jun’20:

#systems & performance
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..o
500 Chip technology from 1993 to 2018

The List.

Proprietary e
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500 Processor generations
The List. Jun ’20
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'.Q
500 Accelerator families from 2006 to 2018

The List.
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o,. Accelerators:
500, #systems

Jun’10-Jun’20
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500 Accelerator family distribution
The List. Jun ’12
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500 Accelerator family distribution
The List. Jun ’15
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500 Accelerator family distribution

The List.
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500 Accelerator family distribution
Jun’20
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Suggestion of homework
for discussion in this session
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2. EuroHPC is funding 8 supercomputing centres selected in
June 2019: 3 pre-exascale & 5 petascale
I. Find & identify these 8 supercomputing centres
ii. Characterize the architecture of Deucalion in MACC

3. Chracterize the microarchitecture of the Apple A14 Bionic
chip (in the new iPhone 12)
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- EuroHPC supercomputers

EuroHPC selected 8 supercomputer centres for funding

» 3 exascale supercomputers:

— MareNostrum 5 (BSC, Spain):|200|peak PFLOPS
— Leonardo (CINECA, ltaly): 200|peak PFLOPS

— LUMI (CSC, Finland): 200|peak PFLOPS

« 5 petascale supercomputers: @ current #2 in TOP500
— Meluxina (LuxConnect, Luxembourg): 18 peak PFLOPS
— EURO IT4I (IT4 Innov. Nat. Superc. Center, Czech Rep.:

current #29 in TOP500 N 15.2 peak PFLOPS
— Deucalion (MACC, Portugal): peak PFLOPS
— Vega (IZUM, Slovenia): 6.8 peak PFLOPS
— PetaSC (Sofiatech, Bulgaria): 4 peak PFLOPS
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Advanced Computing Portugal 2030 (1)

Advanced Computing

Portugal 2030: worrE B
Progress achieved

Universidade do Minho

and new challenges

From the Declaration of Rome, 23rd October 2020
2017, to the installation of 11am - 1pm

the petasacle machine Venue: University of
Deucalion, 2021 Minho - Guimaraes

> Entramos em direto em breve
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Advanced Computing Portugal 2030 (2)
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Advanced Computing
Portugal 2030

o 3 roRTuCAL vog 3og org gos
gt :|Nc D ot X oc 1 R 1

Compueacio Cranciica Nacions

cn

INFRASTRUCTURE | OC

Advanced Computing Operation Centres (OC)

» Riba de Ave

MACC MACC - Bob
Coimbra «
LCA LCA - Navigator(+)
UPC-UE - Oblivion
Lisboa < » Evora
INCD HPC-UE INCD - Stratus, Cirrus

iINCoDe.= Lizii} 4

Nuno Feixa Rodrigues

Vice-Presidente FCT
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Advanced Computing Portugal 2030 (3)
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Advanced Computing
Portugal 2030

MACC | Bob -> Deucalion

| 1PFLOP; 800 Compute Nodes; 12.800 cores; 1.5PB

| After some initial setbacks (storage), usage has
been steadily increasing

® Monthly Core hours ®» Accumw lated Core.Hours

e - —————
T TENEECE s e s g s n s o e—————————
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Figure 3 - Monthly and accomulated usage from July 2019 until September 2020. ilNCODe' s §'§ "¥ i'i _
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BOOTSTRAPPING MACC WITH BOB Aol

Advanced Computing Portugal 2030 (4)
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Advanced Computing

fiINCoDe. {1z}

Portugal 2030

PART QF TACC'S STAMPEDE SUPERCOMPUTER

KEON + XEON PHI NODES

8 HIGH PERFORMANCE STORAGE

1P)/ PEAK PERFORMANCE

6

TTTTTTT

Stampede - PowerEdge C8220, Xeon 462,462
E5-2680 8C 2.700GHz, Infiniband FDR, Rui Carlos Oliveira
Intel Xeon Phi SE10P, Dell EMC Diretor dO MACC

Texas Advanced Computing
Center/Univ. of Texas

United States June 201 3 20/21




Advanced Computing Portugal 2030 (5)
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Advanced Computing

pars  Coéncia

Portugal 2030

FROM BOB TO DEUCALION

26 November 2019

.:..nu.mﬁhll-m:f?::la;|u.a»:, "’ 8 supercomputers

] in global top 50
L V™ a3 BrF
e v o s 1 o o g e ety - , ‘
e e non Sl | g » =] *TYes o

APPLICATION FORM

15 April 2019

(16 October 2020)
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Advanced Computing Portugal 2030 (6)

GROWING WITH DEUCALION

WORLD-CLASS
10 PF SUPERCOMPUTER

NEXT GENERATION X86 STATE-OF-THE-ART ARM GGPU ACCELERATORS ON EXPERIMENTAL HIGH PERFORMANCE AMBITIOUS POWER
GENERAL PURPOSE GENERAL PURPOSE 10% oF THE x86 TECHNOLOGIES TOWARDS DEPENDABLE STORAGE USAGE EFFECTIVENESS
SYSTEM AS THE SYSTEM WITH THE SHORT- SUBSYSTEM MAINLY INNOVATIVE SYSTEM WITH 10 PB NEY (PuE) of 1.1
POWERHOUSE FOR TERM OBJECTIVE OF DEVOTED TO DATA ARCHITECTURES WITH CAPACITY
CONVENTIONAL DIGITAL BUILDING HPC SCIENCE SCIENCE APPLICATIONS POTENTIAL FOR EXASCALE
SIMULATIONS AND ENGINEERING
CAPACITY
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Advanced Computing Portugal 2030 (7)

DEUCALION OVERALL ARCHITECTURE

X86 Compute cluster Arm v8 Compute cluster

IHERRRAD T
E[E[EE(ELE ELE ’
| I

X86 1B switch network ARM I8 switch network
L

€
e L )
0O O 0 - —
' High-speed temporary storage Front-end servers
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AMD X86 CLUSTER
500 puaL NODES
64000 cores

128718 RAM

NVIDIA A100 CLUSTER
33 puaL + auap NODES

16 TB RAM + 5TB HBM

FUJITSU ARM CLUSTER
1632 nobpes
78336 cores

5218 HBM RAM

10 pB ssp+HDD

25



Advanced Computing Portugal 2030 (8)

Advanced Computing
Portugal 2030

MACC TIMELINE
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Suggestion of homework
for discussion in this session
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3. Chracterize the microarchitecture of the Apple A14 Bionic
chip (in the new iPhone 12)
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Bionic

AJProeng

Ad
March 2010-September 2013
A5
March 2011-September 2016 —I
A5X
March—October 2012
A6 :
September 2012-2015 :
ABX
October 2012-2013
March—October 2014
A7
September 2013-March 2017
é
A8 :
September 2014-present
A8X
October 2014-March 2017
A9
September 2015-2018
A9X
November 2015-June 2017
A10 Fusion
September 2016-present
A10X Fusion
June 2017-present
A11 Bionic

September 2017-April 2020

A12 Bionic
September 2018-present

A12X Bionic
October 2018-March 2020

A13 Bionic
September 2019-present

A12Z Bionic
March 2020-present

A14 Bionic
September 2020-present

2(

Evolution of Apple A series

Bionic => with a neural engine

A11 Bionic 10"
September 2017-April 2020

A12 Bionic /"M

September 2018-present

A12X Bionic
October 2018-March 2020

nm

A13 Bionic
September 2019-present

7 nm

A12Z Bionic
March 2020-present

A14 Bionic
September 2020-present

https://en.wikipedia.org/wiki/Apple-designed processors



=
€ A14 Apple A14 Bionic SoC

N B . ' 16 -core

Machine learning
controller

Operations per second

,
e/ @A14 11trillion

k:
;§
E

11.8 bllllort

Transistors
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Apple A14 Bionic SoC

6-core
CPU

2 FireStorm cores
(high-performance)

4 IceStorm cores
(energy-efficient)

ML AMX block
accelerators

4-core
| GPU

.........................

Neural
Engine

4 cores
(Apple-designed)

- 16 cores
Apple-designed
64-bit six-core CPU
implementing ARMv8.4 ISA
L2 cache 8 MiB

16-core Neural Engine +
2nd gen ML accelerators (AMX) +

high-performance 4-core GPU =>
powerful image recognition, natural language learning, motion analysis, ...
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https://en.wikipedia.org/wiki/ARMv8
https://en.wikipedia.org/wiki/Instruction_set_architecture

First 5 nm chip

faster ML
accelerators

New image in a smartphone

signal processor

80%
fast

Neural Engine

Faster than any other
smartphone chip 4-core GPU

Apple A14 Bionic SoC

6-core CPU

' mion
¢ bl

Best machine
learning platform
in a smartphone

50"

/o Tastiel

Faster than any other
smartphone chip

operations per second
on the Neural Engine

4

Improved memory
compression

Secure Enclave




Unsubstantiated claims
for A14 Bionic

Oct 15, 2020, 03:22pm EDT

Apple Claims The IPhone 12’s
A1/ Bionic ‘Challenges
Laptops’ But Gives No Details

Q Patrick Moorhead Senior Contributor ®
‘

Cloud
I write about disruptive companies, technologies and usage models. F()rbes

I always liked Apple's "think different"” claim, but when it comes to
undocumented and unsubstantiated processor performance claims, I
wish it would be more open and forthright.
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https://www.forbes.com/sites/moorinsights/2020/10/15/apple-claims-the-iphone-12s-

al14-bionic-challenges-laptops-but-gives-no-details/?sh



“Apple Silicon” (A147) for MacBook

Apple to Launch MacBooks With
Own Chips Next Week "

By Mark Gurman and Debby Wu

November 2, 2020, 5:28 PM GMT
Updated on November 3, 2020, 1:17 AM GMT

» Company readies MacBook Pros, MacBook Air with in-house chips

» Smaller Mac Pro and iMac with Apple chips also in development

The first Mac processors from Apple will be based on the

Al4 chip found in the latest iPhones and iPad Air, and tests One more thing,

inside Apple indicate improved power efficiency over the Please join s for a special Apple Event from
Apple Park. Watch it online at apple.com.

Intel parts they are replacing. The new machines will also
have Apple-designed graphics and machine-learning

November 10, 2020
10:00 a.m. PST

Processors.
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