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nearly identical results LS G

FLFUR [06 05 05 08 06 0406
FPLO/T4F+s [10 09 09 08 09 09]09
RSPt [09 08 08 06 09 08108

WIENZK/acc u.z@ 02 04 09 08 05

GBRVIA/CESTEP [11 11 10 10 14 13 10,11
GBRV14/CE |10 10 089 10 14 13 1011
0TFGY/CASTEP |04 05 05 07 10 10 05)07

ssse/gE |04 03 03 05 09 08 0305

Vdb2/DACAEO | 63 63 63 63 64 65 6263
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year (A) vs AB

JTHO1/ABINIT 2013 1.1

10 years ago, JTHO2/RBINIT 2014 06
this wasn’t the case

Vdb/CASTEP 1998 6.5
OTFG7/CASTEP 2013 26
OTFG9/CASTEP 2015 0.7

GPAW06/GPAW 2010 3.6
GPAW09/GPAW 2012 16
PS1ib031/QE 2013 1.7
PS1ib100/QE 2013 1.0

VASP2007/VASP 2007 20
VASP2012/VASP 2012 0.8
VASPGW2015/VASP{2015 0.6
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1. crystal set
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Improvements

2. work flow

96*10*7 = 6720 static DFT calculations
with +10 codes

general input N
/l DFT - reSUIt
N yl engine
code-specific
input

¢sAIIDA

Automated Interactive Infrastructure and
Database for Computational Science
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general input %
problem f[—]
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|:> result
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¢5AlDA

Automated Interactive Infrastructure and
Database for Computational Science

general input N
A
P
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¢sAIIDA

Automated Interactive Infrastructure and

Database for Computational Science
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ARTICLE OPEN W) Gheck for updates
Common workflows for computing material properties using
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Improvements

3. comparison tool
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Eo(eV) V,(Ang®) By(GPa) B, €
o
ALO 6588152 46147 5692  5.202 =
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Ay = fooug (Fa(V) 7 FAV)) 4V B, =317 GPa B, =2 GPa B, =234 GPa
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\ !
:55
N =
best worst intermediate
o A =0.26 meV/at (best) A =0.62 meV/at (intermediate) A =0.96 meV/at (worst)
Y,
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B, =317 GPa
N ]

worst

A =0.62 meV/at (intermediate)

intermediate

A =0.96 meV/at (worst)

best

A =0.26 meV/at (best)

100 &= 0.10 (best) 100 &= 322 (worst) 100 &= 1.34 (intermediate)

Vo(A) = Vo(B)
Vo(A) + Vo(B)

V0,B0,B1
; — Py — Pp
Ya-p = Z WP ~p,yPy
P 2

2
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results

1. all-electron
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3 parameters

W

indicate where input
from the maths side

would be useful

+ any other data

DOS,

phonon DOS

optical spectrum
numerical lists (C;, ...)
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leur

FLEUR vs WIEN2K oxides
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X203 | X205

X20 | x02 e
x03 | X0
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results

2. other codes

FLEUR vs WIEN2K

Rl Db Sg Bh Hs Mt Ds Rg Cn

x203 x205  FLEUR vs WIEN2K

X20 x02

o= gl v A 0o So Bh Hs W Ds Ry Cn Nn B Me v Ts O3

indicate where input
from the maths side

would be useful
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gpak
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unaries-verification-PBE-v1. Reference all electron average.

abinitJTH-1.1-PBE
abinit-PseudoDojo-0 4-PBE-SR-standard-pspe
abinit-PseudoDojo-0.5b1-PBE-SR-standard-psp8
bigdft

cp2k_TZV2P

fleur [l +

gpaw

mik2-castep

quantum_espresso
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vasp_gwpot_e700_lval_maxmix
wienzk-dk_0.06 ] +

Y

-15-10 -5 0 5 10 20 -lo o 20
% difference in VO % difference in BO

-0 -20 0 20
% difference in B1
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unaries-verification-PBE-v1. Reference all electron average.

abinitJTH-1.1-PBE W+
abinit-PseudoDojo-0.4-PBE-SR-standard-psp8 +
abinit-PseudoDojo-0.5b1-PBE-SR-standard-psp8 +
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ep2ic TZV2P <
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gpaw s aand
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o

_15 -lo -
% difference in VO
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% difference in BO
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% difference in B1
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unaries-verification-PBE-v1. Reference all electron average.

\ x203| |x205.

B u

abine T 175 ¥ - E—
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lanthanides need attention
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pseudopotential improvement
(example)

Origina. Ba-sphigy
gl

“the availability of
good all-electron
data was key”
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results

3. physics
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conclusions

(preliminary)

10 x 96 € Vv S5AIDA

* more elements more intuitive automated
* more environments comparison criterion common
per element workflows

playground for
basic physics
& chemistry

* more thorough code comparison
* pseudopotential test

all mainstream DFT codes
lead to nearly identical results

What'’s in it ‘
for me ?

2016

10 years before,
this wasn’t the case

peace of mind

we see fine details in differences you'll get bettgr . .
n OW pseudopotential libraries

we identify pseudopot
that are not optimal

machine learning potentials

will be trained on better DFT data

71 72
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* comparison tools ?
e DFTK? you'll get better

. pseudopotential libraries W|th collaboration’
machine learning potentials you do MORE |

peace of mind

will be trained on better DFT data
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