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A database of inorganic crystalline material
structures and properties
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Some calculated properties are useful but
computationally expensive
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A workflow for calculating a full elastic tensor
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Entice users with a hook

Elasticity

A full elastic tensor has not been calculated for this material. Would
you like statistical-learning-based predictions of this material's bulk
and shear moduli?

By clicking the button at right, you are also "voting" for full
calculation of this material's elastic properties.

Reference for predictions: [

doi:10.1038/srep34256
https://github.com/materialsproject/gbml

Get predictions
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FireWorks helps define workflows with
database-backed state, provenance, and priority
R
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FireWorks has built-in web-based monitoring
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FireWorkg®

Workflow Dashboard
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Priorities of elastic tensor workflows can be
dynamically updated
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All together now
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One main endpoint, with ample options

Interactive Leaderboard for Property

/rows?format=htmI&filter=W-*&psort=decr&ssort=incr&psize=5

Requests and Notification

filter: W-*

incr
, sort:
© decr

Show only what | have upvoted

ID

mp-1821

mp-224

mp-30336

mp-12524

mp-979289

description
WSe, P63/mmc
WS, P6s/mmc
AW Cm

AlL,W P6,422

TaWs Fm3m

Logged in as maartendft@gmail.com

votes, © incr E above hull / atom (eV)

Go

votes

5X

1 X

1 X

decr

reset all

E above hull /
atom (eV)

0

0
0.0001491496

0.0963289224444

0

detail

workflow

workflow

workflow

workflow

N/A

Log out

Next —



Configuration is mostly data, some functions

entries

import pymongo
from pymatgen import MPRester

def describe_entry(e, fields):
"""Join fields in entry e to provide a string description.

Example:
>>> e = {'formula': 'LiC002', {'spacegroup': {'symbol': 'R-3m'}}}
>>> describe_entry(e, ['formula', 'spacegroup.symbol'])
'LiCo02 R-3m'
from operator import getitem
return " ".join([reduce(getitem, f.split('.'), e)
for f in fields])

describe_entry_html(description):

import re

formula, spacegroup = description.split(" ")

formula = re.sub(r'\s', r'', formula)

formula = re.sub(r'(\.?\d+\.?\dx)"', r'<sub>\1</sub>', formula)
spacegroup = re.sub(r'\_(\d)', r'<sub>\1</sub>', spacegroup)
spacegroup = re.sub(r'\-(\d)',

r'<span style="text-decoration:overline;">\1</span>"',

spacegroup)
return "{} {}".format(formula, spacegroup)

ENTRIES = {
‘has_property': {
‘elasticity': {'$exists': True}
o

'missing_property': {
'elasticity': {'$exists': False}

’
'e_id': 'task_id',
'extrasort': {
'field': 'e_above_hull'
'label': 'E above hull / atom (eV)',
‘default': pymongo.ASCENDING
h
'url_for_entry': 'https://materialsproject.org/materials/{e_id}',
'url_for_prop': 'https://materialsproject.org/materials/{e_id}',
'description_fields': ['pretty_formula', 'spacegroup.symbol'],
'describe_entry': describe_entry,
'describe_entry_html': describe_entry_html,
'filter': {
: 'Fe-0',
: MPRester.parse_criteria

’
'filter_fields': ['elasticity.K_VRH', 'chemsys'l],
'rows_per_page': 10,

workflows

def get_workflow_ids(entry_ids, workflow_collection):
fireworks = workflow_collection.database.fireworks
fk_field = "spec.snl.about._mp_id"
fws = fireworks.find({fk_field: {"$in": entry_ids}},
{"_id": @, "fw_id": 1, fk_field: 1})

idmap = {}
for fw in fws:
entry_id = fwl'spec']['snl']['about']['_mp_id']

idmap [entry_id] w['fw_id']
return [idmap.get(e_id, None) for e_id in entry_ids]

WORKFLOWS = {
'get_workflow_ids': get_workflow_ids,
'url for': 'http://elastic.dash.materialsproject.org/wf/{w_id}"',

votes

user_voted(email, prefilter=True, votes_doc=None):
if prefilter:

return {'requesters': email}
else:

return email in votes_doc['requeste

record_vote(email, votes_doc, votes_collection, how, filt_for_update):
assert how in ['up', 'down']
if how == 'up':
assert email not in votes_doc.get('requesters', [])
else:
assert email in votes_doc['requesters'l]

op = '$push' if how == 'up' else '$pull
amt = 1 if how == 'up' else -1

update = {'$inc': {'nreques : amt}, op: {'requesters': emaill}}

votes_collection.update_one(filt_for_update, update, upsert=True)

return

VOTES = {

'filter_active': {'state': {'$ne': 'COMPLETED'}, 'prop': ‘'elasticity'},
ompleted': {'state': 'COMPLETED', 'prop': 'elasticity'},
‘entry_id': 'material_id',
'prop_field': 'prop',
'prop_value 'elasticity’,
: 'requesters’,
nrequesters',
voted': user_voted,
'record_vote': record_vote,
'projection_extras': ['requesters'l,
'max_active_votes_per_user': 10,

success: {}voted {}".format(how, filt_for_update['material_id'])

db co

nnections

USE_TEST_CLIENTS = True

CLIENTS =
'votes': {
'host'
'port'

: 'hostl’',
1 27017,

'database’ mg_apps_prod',
'collection 'property_requests',
'username': 'ilprn readwrite',
'password': 'pass',

1,
'entries':
'host'

{
: 'host2',

'port': 27017,

'database': 'mg_core_prod',
'collection': 'materials’,

'username': 'ilprn readonly',
'password': 'pass',

1},
'workf lows
'host'

g

: 'host3',

'port': 27017,
'database': 'fw jhm elastic’,
'collection': 'workflows',

'username': 'ilprn readonly',
'password': 'pass',

token-based auth

PASSWORDLESS = {

'TOKEN_STORE' 19ngQ

'DELIVERY_METHOD'

)
null',

'LOGIN_URL': 'plain',
‘dbname': 'ilprn_test',

'remote_app_id"'

' remote_app_secre
' remote_app_name"':
'remote_app_uri':

naterialsproiect.org’,
SECRET',
Materials Project',
'https://materialsproject
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Remaining Work

* Merge existing email notification service with leaderboard codebase

* Deploy leaderboard with auth via dynamically fetched token link
* on Materials Project user dashboard
* at “point-of-sale” (e.g. on request of property prediction)

* Communicating expectations
* “special” users / community expectations on vote (re)weighting
* troubleshooting failed “user” workflows

* Release codebase and documentation
* Will be under github.com/materialsproject
* In the meantime, contact me: dwinston@I|bl.gov



