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# 1 : Representative Supercomputers Around 2020/2021

Computer Name Summi t Sierra Aurora A21 NERSC-9 Crossroads | Pre-Exascale | Exascale Exascale NUDT 2020 OLCF5
(OLCF4) (ATS-2) (ATS-3) EU Systems | EU Systems | EU Systems
Overview CORAL CORAL Cancelled 1st US APEX 2020 | APEX 2020 |Prototype Exa| Exascale Exascale TianHe—3 Summi t
Exascale scale systems System System Prototype | Follow—on
System (2 systems) #1 #2 Follow—on
Prime Developer/ IBM IBM, NVIDIA, Intel Intel Likely Likely Atos/Bull | Atos/Bull ? NUDT Likely
Industry Partner Mellanox /Cray /Cray Cray or IBM|Cray or IBM| & another Cray or IBM
or Intel or Intel vendor or Intel
Organization ORNL LLNL ANL DOE/ARNL NERSC-9 LANL CEA? CEA Germany? NUDT 2020 ORNL
Germany?
Country USA USA USA USA USA USA EC&PRACE EC&PRACE EC&PRACE China USA
I?Ianned 2017, 3Q 2018, 3Q 2018, 4Q 2021, 3Q 2020, 4Q 2020, 4Q 2020 late 2021 2022 or 2020, 4Q 2022, 3Q
Delivery Date or 4Q or 2022 2023 or 4Q
Intel X86 ARM A new A new FeiTeng |Heterogenous
Processor Type |[IBM POWER 9|IBM POWER 9|Knights Hill/| + new novel | Not decided | Not decided and/or processor | processor | Follow—on | Processor/
Shasta attribute™’ Intel (ARM) (ARM) or accelerator
architecture Intel base
Planned 200 120-150 >180 1, 000 150-300 150-300 250 1, 000 1, 000 1, 000 1, 500
Performance (PF) -3, 000
Estimated HPL 80 80 70-80 70-80 50-60 50-60 60-70 60-70 60-70 70-80 60-70
/Peak Ratio (%)
HPL Pe(rPch;rmance 160 96-120 125-145 700-800 75-180 75—-180 150-175 600-700 600-700 700-800 900-2, 100
GF/Watt Goal 11.5t013.2| 11.5-13.2 13 40 35+ peak, 35+ peak, 20-30 30—-40 35—45 20-30 60-100
10-12 LP 10-12 LP

X9

“will require recompile and likely code redesign”
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#% 2 : Summary of Ease—of-use Comparisons

Taihu |Cheyenne| Summit | TianHe | Sierra UK Aurora A21 NERSC-9 | Cross— | Sunway NUDT

Computer Name Light (OLCF4) 2A (ATS-2) |3 System roads 2020 2020
Upgrade (ATS3)
Sunway - CORAL | TianHe2 CORAL |[S&T Faci| (Cancel— ANL APEX APEX - TianHe—3
Overview upgrade —-lities led) Replace—| 2020 2020 Prototype
Council ment Follow On
Country China USA USA China USA UK USA USA USA USA China China
Planned Delivery Date 2016, 2Q|2017, 1Q[2017, 3Q|2017, 4Q|2018, 3Q[2018, 3Q|2018, 4Q|2021, 4Q[2020, 4Q|2020, 4Q(2020, 4Q|2020, 3Q
/4Q
New Ease-of-use Features Planned 2 4 5 3 5 5 5 4 5 5 2 2
Initial writing/porting of new codes 2 5 4 2 4 3 4 2,3 4 4 2 2,3
on new computers
Ease-of-use for existing running codes 2 5 4 2 4 3 5 2,3 4 4 2 2,3
(porting/certification)
Investments (or technologies) planned 2 4 5 3 5 5 5 4,/5 5 5 2 2
to improve ease—of-use
Ability to run leadership class problems 3 5 4 3 4 3 5 5 4 4 2 2
5 : Very easy to use the system employs evolutionary technology, overwhelmingly uses a long—standing CPU,

all of which and takes advantage of standard programming environments and other standard software tools

4 : Fairly easy to use the system employs evolutionary technology, along with a heterogeneous mix of processing elements
all of which take advantage of standard programming environments and other standard software tools.

3 : Moderately difficult to use the system employs evolutionary technology, along with a heterogeneous mix of processing elements
only some of which take advantage of standard programming environments and other standard software tools

2 :Fairly difficult to use the system employs immature technology, such as a novel architecture or CPU
along with a heterogeneous mix of processing elements, only some of which take advantage of standard
proven programming environments and other standard software tools.

1 :Very difficult to use the system employs immature technology, such as a novel architecture or CPU
that requires existing applications to be fundamentally re—conceived and rewritten,
and the system also requires users to learn how to use a new or immature programming language and software tools
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