A MLIPs and versions in Materials Framework

Table S1: Comprehensive list of MLIPs currently implemented in MaterialsFramework, along with the versions
specified for each model. The table includes version identifiers as used in the framework and references to the original
publications or official documentation describing each model.

MLIP Name Version Reference

Alignn v12.2.2024 _dft_3d_307k [36, 37]

AlphaNet-oma-v1
AlphaNet! phatiet-oma-y 38]
AlphaNet-MPtrj-v1

CHGNet 03.0 [39]
0.2.0

DPA3-v2-OpenLAM
DPA3-v2-MPtrj

DeePMD' (40, 41, 42]

eqV2-L-OAM
eqV2-M-OAM
eqV2-S-OAM
eqV2-L-OMat
Eqvat eqV2-M-OMat 43]
eqV2-S-OMat
eqV2-L-DeNS
eqV2-M-DeNS
eqV2-S-DeNS
eqV2-S

eSEN-30M-OAM
eSENT eSEN-30M-OMat [44]
eSEN-30M-MP

tff_v2
GPTFF' EpEL-Y [45]

gptff_vl

GRACE-2L-OMAT
GRACE-2L-OAM
GRACE-1L-OMAT
Grace GRACE-1L-OAM [46]
GRACE-2L-MP-r6

Continued on next page
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Table S1 — continued from previous page

MLIP Name Version Reference

GRACE-2L-MP-r5
GRACE-1L-MP-16

HIENet! HIENet-0 [47]

MP-2021.2.8-PES
MatPES-PBE-v2025.1-PES
M3GNet a v [48]
MatPES-r2SCAN-v2025.1-PES

2021.2.8-DIRECT-PES

Continued on next page
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Table S1 — continued from previous page

MLIP Name Version Reference

mace_matpes_0
mace_omat_0
mace_mpa_0
MACE mace_mp-0b3 [49]
mace_mp-0b2
mace_mp-_Ob
mace_mp_Oa

im-v1.0.0-
MatterSim matters%m v1.0.0-5m [50]
mattersim-v1.0.0-1m

anil
NewtonNet anilx [51]
t1x

orb-v3-conservative-20-omat
orb—v3—consc-arvatlve—lnf—omat (52. 53]
orb-v3-direct-20-omat
orb-v3-direct-inf-omat
orb-v3-conservative-20-mpa
orb-v3-conservative-inf-mpa
ORB orb-v3-direct-20-mpa
orb-v3-direct-inf-mpa
orb-v2
orb-d3-v2
orb-d3-sm-v2
orb-d3-xs-v2

orb-mptraj-only-v2

v1.1.0
PetMad' v1.0.1 [54]
v1.0.0

PosEGNN' pos-egnn.v1-6M [55]

SevenNet-MF-ompa

S Net- t
SevenNet evenie on?a [56, 57]
SevenNet-13i5

Continued on next page
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Table S1 — continued from previous page

MLIP Name Version Reference

SevenNet-0

 These models require manual download of their respective
checkpoint or parameter files due to licensing or distribution
restrictions. Please refer to the official repositories for instruc-
tions on obtaining and configuring these files.
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B Example of D0,y structure for SQS construction

The input file of the D0y structure rndstr.skel is:

5.305 5.305 4.242 90 90 120 "Coordinate system

100

010

001 "Primitive unit cell vectors

0.3333 0.6667 0.25 b "Atom sites in the cell for sublattice ’'b’
0.6667 0.3333 0.75 b

0.8333 0.6667 0.25 a "Atom sites in the cell for sublattice ’a’
0.8333 0.1667 0.25 a

0.1667 0.8333 0.25 a

0.1667 0.3333 0.75 a

0.6667 0.8333 0.75 a

0.1667 0.8333 0.75 a

where a and b indicate the different sublattices. The sgsgen. inis:

level=0 a=1 b=1

level=1 a=0.5,0.5 b=1

level=1 a=1 b=0.5,0.5
level=2 a=0.5,0.5 b=0.5,0.5
level=3 a=0.75,0.25 b=1

level=3 a=1 b=0.75,0.25

In this case, for level=2, we have both a and b sublattice occupied by two elements, with 2%(A) = z*(B) = 0.5,
2(C) = 2°(D) = 0.5, where A, B, C and D are the elements in sublattice a and b. The output file best sgs . out
is:

5.305000 0.000000 0.000000

-2.652500 4.594265 0.000000
.000000 0.000000 4.242000

.000000 -1.000000 0.000000
.000000 0.000000 -2.000000
.000000 0.000000 0.000000

.333300 -0.333300 -0.750000
.333300 -0.333300 -0.750000
.333300 -0.333300 -1.750000
.333300 -0.333300 -1.750000
.666700 -0.666700 -0.250000
.666700 -0.666700 -0.250000
.666700 -0.666700 -1.250000
.666700 -0.666700 -1.250000
.833300 -0.333300 -0.750000
.833300 -0.333300 -0.750000
.833300 -0.333300 -1.750000
.833300 -0.333300 -1.750000
.833300 -0.833300 -0.750000
.833300 -0.833300 -0.750000
.833300 -0.833300 -1.750000
.833300 -0.833300 -1.750000

PO RrRrRORPRORPRORFRORLRORORFRONOOO
Q00 » YN0 00000000

lmlwlmlwlwlwlwlmlwlwlwlmlwlmlwlw
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.333300 -0.833300 -0.750000
.333300 -0.833300 -0.750000
.333300 -0.833300 -1.750000
.333300 -0.833300 -1.750000
.166700 -0.666700 -0.250000
.166700 -0.666700 -0.250000
.166700 -0.666700 -1.250000
.166700 -0.666700 —-1.250000
.666700 -0.166700 -0.250000
.666700 -0.166700 -0.250000
.666700 -0.166700 -1.250000
.666700 -0.166700 -1.250000
.166700 -0.166700 -0.250000
.166700 -0.166700 -0.250000
.166700 -0.166700 -1.250000
.166700 -0.166700 -1.250000

RO ProOoOPFrPrRORFrRrRORFrRrRORPFPF O ORKFL O
cCerEEeErrEEER PR
fo = v o v o B v v s = v v R~ e < v o B v o B = v A v B

ISD
pd

for the SQS of x4 = g = 0.5 in both sublattices.

C Ab-initio data of energy and vibrational entropy of pure metallic ele-
ments
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D LAMMPS input script for liquid-phase MD calculations using MLIPs

variable s equal step
variable t equal temp
variable v equal vol
variable e equal pe

variable p equal press

units metal

dimension 3

boundary P PP

atom_style atomic

read_data <STRUCTURE>
pair_style gnnp <ML-GNNP PATH>
pair_coeff * x <MLIP> <VERSION> <ELEMENTS>
timestep 0.001 # 1 fs

# Minimization
reset_timestep O

thermo 10

thermo_style custom step temp etotal pe 1lx ly lz press pxx pyy pPzz
min_style cg

minimize le-25 1le-25 5000 10000

reset_timestep O
velocity all create <TEMPERATURE> <TEMPERATURE SEED> mom yes rot no

# Equilibration: NPT

fix 1 all npt temp <TEMPERATURE> <TEMPERATURE> $(10.0xdt) iso 0.0 0.0 $
(100.0%dt)

thermo 100

thermo_style custom step temp press pe ke etotal 1x ly 1z

run 30000 # 30 ps

unfix 1

# Production: NVT

fix 2 all nvt temp <TEMPERATURE> <TEMPERATURE> $(100.0xdt)

fix Eavg all ave/time 10 3000 30000 etotal file energy ave one
fix _modify Eavg titlel "" title2 "" title3 ""

thermo 100

thermo_style custom step temp press pe ke etotal 1x ly 1z

run 30000 # 30 ps

unfix 2

unfix Eavg
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