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he NETFLIX disruption

HOW IT STARTED HOW IT'S GOING

Killer features

- Online content (24/7)

- User-Friendly Interface

- Easy content search

- Categories and themes

- Flexibility and Portability g o
- Cost-Effective el
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he X iochem-BD disruption
HOW IT STARTED HOW IT’S GOING

xuoChem D Create

Navigatior/Editicn

View Rezutts Downkood RAW CML

. - & Refresh Type Description Creation Dute Handle  Pub. Edit
» Fe(lil)_Keggn_structures PRO  Fe(ll) Keggn structures 20180614
» paper_dats PRO  paper_dats 201807-24
” » propett PRO  project! 20000305
. rderel » projectd PRO  project3 20001027
fellow svmmer 4ogq » jmecaies PRO  jmorales 2001029
» jmecaies? PRO  jmorsies? 20201030
» masusz PRO  marusz 20210324
» dotaset PRO  dataset 20210705
» testset PRO  testset 20210705
» Deskicp PRO  Desktop 20210728
- workshop PRO  workshop 20211025 0
- PRO  vesp 2011025 100N X
01_vites VSP  01.vites 2211025
ce0 VSP  Ced 20211026
- quipresso PRO  qespresso 20211025
8a0 QEX  Ba0 20211026
10vac QEX  10vac 2211026 Properses
buk_Fe203.22 QX belk_Fe203.252 2211026
NEeZnoa QEX  NFeZnO4 2211026 Pany Idbtestuserfjover_bug/fedcod 2HI0
h2o,_water QEX  h2o_water 20211026 — fekcod 2420 ot oAy
§ » amver PRO  amber 20020202
] v gromacs PRO  gromacs 2220202 prom—ow State created
iz 1up_30 GRM  tap_10 2020202 Descrignon ’
Y Concept
4 taup 11 GRM taep_ 11 20220218 Group
“ ~ vasp.md PO vaspmd 20220208 P =
Ropes VeP mams 20020208 Owner estuser o Group hogroup ¢  Pemissons e
1 > bover.bup PRO _somethng Hepove: Sesien WRNWRY. Mod ane P e
fedcod 2120 GAU  something 20020922 . date
» ams PO ams 2221107
s s RO sl o o s |
» N PRO  khihkih 20230214
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Joun Jou Joumn| Joumnal paper report
/db /i 41 /db /| /db/malvarez/quintet/turbo

42 At om X > 4 2
1 43 1 1 N 0.0045 0.0018 —0.0695
2 44 2 2 Sc 1.1440 1.6738 -0.1053
3 45 3 3 Sc 0.9088 -1.8060 -0.0320
4 46 4 4 Sc -2.0200 0.1475 -0.0691
5 47 5 5 c -1,7648 -2,9%82 -2.1960
6 48 6 6 c 0.5818 2,7742 2.9878
7 49 7 7 c 0,7¢88 1,5586 3.7370
8 50 8 8 c -2,0830 -1,0356 -3,4115
9 51 9 9 c -2,6833 -1.9219 -2.4587
10 52 10 10 c -3,5577 -1.4382 -1,4369
11 53 11 11 c -3.5150 -2.0918 -0.1687
12 54 12 12 c -2.5985 -3.1650 0.0962
13 55 13 13 c -1.6841 -3.5913 -0.%087
14 56 14 14 c —0.3853 —-4.,0172 -0.4597
15 57 15 15 c 0.8018 -3.8618 -1.2532
16 58 16 16 c 0.7068 -3,1442 -2.5092
17 59 17 17 c 1.8078 -2,3128 -2.8626
i8 60 i8 18 c 1,.6308 -1,1049 -3.6130
19 61 19 c 0,3247 0.6831 4,0160
20 62 20 c 0,0640 0.7188 4.0583
21 83 21 c -1,2322 1,24085 -3.7209
22 64 22 c -2,2893 0.3669 -3.3498
23 65 23 c -3.211¢ 0.833¢ -2.3463
24 66 24 c -3.9194 -0.0385 -1.4401
25 67 25 c —4.1896 0.7049 -0.2026
26 68 26 c —4,0402 0.0375 1.0894
27 69 27 c -3.731¢ -1.3663 1.0706
28 70 28 c -2,9228 -2,0020 2.0881
28 71 28 c -2,2348 -3.,1067 1.4868
30 72 30 c -0,9308 -3,4757 1.9265
31 73 31 c 0,0154 3.9757 0.9279
32 74 32 c 1,4165 3.8169 1.0141
33 75 33 c 1,9502 -3,7634 -0.3547
34 76 34 c 2,9872 -2.,7951 -0.6792
35 77 35 c 2,9073 -2.1201 -1.9415
36 18 36 c 3.4045 -0.7805 -2.1361
37 79 37 c 2.6137 -0.1578 -3.1632
38 80 38 c 2.307¢ 1.2323 -3.1183
3 81 kL] c 1,0498 1.6635 -3.6140
40 82 40 c 0.3652 2.7785 -3.0054

From hundreds of pages...
J

Journal paper supporting information in traditional format




... to a single link:

https://doi.org/10.19061/iochem-bd-1-129

Journal paper supporting information with ioChem-BD



https://doi.org/10.19061/iochem-bd-1-129
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R&D Challenges

‘/. -~
 Share
 Search
« Store .LfloChem BD<—\
* Visualize
« Analyse “ ul]l] /~
N e "/"

Findable, Accessible, Interoperable and Reusable data
FAIR data for new collaborative Data-Driven research



R&D SO|UtIOﬂS xioChem-BD

DATA PIPELINE

ﬁ - . e l

DATA PRIVATE PUBLIC
PRODUCTION STORAGE ACCESS

e Stora gere d uct | on X ioChem-BD Create X ioChem-BD Browse
|

 Data Organization f

« Easy retrieval f 1

- Profitable data . E' L]':T‘l-/

EMBARGOED DATA OPEN DATA

Restricted Access

° Ad a pt|o N tO stan d a rd S o Roviomors X ioChem-BD Find

— o )

PAPER ACCEPTED
LINK DATA TO PAPER




About the platform

QfClENMAG ‘ KB
=NMAG
HOME PAGE BIOLOGY CHEMISTRY AND PHYSICS MEDICINE SPACE TECHNOLOGY CONTACTUS

uuuuuuuuuuuuu

Celebrating big and open data at ICIQ: a
new milestone for ioChem-BD

- Manage private/public data e -
« 10+ years' experience
* International Acceptance

Agreements with companies




About the platform

2011
It all started as a distributed digital repository

of CompChem and material science results.

Initial set of web services N

e Private space (Create module)

e Public portal (Browse module) L

e |dentity portal (CAS)

2017

Central node with all public assets:

° Main service Find module
° Barcelona Supercomputer Center

www.iochem-bd.org

Alvarez-Moreno, de Graaf, Lépez, Maseras, Poblet, Bo, J. Chem. Inf. Model. 2015

Bo, Maseras, Lopez, Nat. Catal. 2018

Public web server

Private web server

2

2

1

12 e, 50 Browne web tervice

g

.
= Q
=|g<
........... -
=

Browse content synchronization

rowse indt snced

Srowse ratanceN

-




Today

Advanced Search by

«  On-premise, Docker, AMS & Azure Cloud services > port Substructure in Create
. 28 Jan
« BSC public server (+500 users ) 224
- .. 29 Sep
« Red Espanola Supercomputacion (RES) - 220 TB 223
14 Sep
. : 2.4.0
Commercial agreements 15 Nov
) o ) 21.3 241
« ACS, ERC, Nature Scientific Data journals endorse 23 Jun20 Nov
232 250
I _ 27 Qct 21 May
ioChem-BD 230 243 ITOCHU-CTC
19 Oct 24 Mar 19 Oct
2.2.0 2.4.4 2.6.3 AMBER & GROMACS
210ull |l 24Mar 18 Nov | 2.7
> BSC 2.0.1 2.2.2 26.2 19 Feb
tdun _ 30Uan |9 Sep 11 Aug LAMMPS
1.2.1 Find central service 212 231 245 @ 264 P 272
28Sep| 4Jan 1Jun 22 Qct 22Apr | 13 De¢ 3 Jun
p lcla+URV 1.2.2 124 126 210 233 261 265 274
28 Mar 25 Nov 17 Nov 26 May 1apr||| 2Nov || 23Jul16 Dec 17|Jun AMS, CASTEP &
1.0.0 11.0 | 1.20 1.2.3 1.2.5 1.3.0 241 221 242 260 27.0273 P> SIESTA28.0
9 Jan 18 Feb | 2Sep | | 27 Apr 19 Feb 11 Jan 9Apr |3 Sep 4 Feb| 13 Jul | |3 Feb7 Jun 10 Feb

2014 puk 2023



Network Status

Barcelona
Supercomputing

Center

Centro Nacional de Supercomputacion

Central Services
220 TB /3 years

RES
N Public Node

U § o (@
(03] o3 €0 O30 31 o0

Tarragona Tarragona Madrid Jagiellonian Copenhagen Toronto Barcelona

)

Single Instances



9 Universities
@ Commercial

v BSC
9 ICIQ

Current Status

P

+500 users
I 75




Jf ioChem-BD

DATA PIPELINE

UPLOAD DATA
PUBLICATION

— @> @

PAPER
SUBMISSION
EMBARGOED PAPER
d DATA ACCEPTED
Restricted Access LINK DATA TO PAPER

to Reviewers

DOI
REQUEST
DATA PRIVATE PUBLIC LIFT DATA
PRODUCTION STORAGE ACCESS EMBARGO
A ioChem-BD Create A ioChem-BD Browse

OPEN DATA
A ioChem-BD Find

CREATE BROWSE FIND



XiOChem'BD Create ... the entry point

PRIVATE
STORAGE

Web service / Desktop App, user-oriented, aimed at handling and managing your files on a
daily basis

Features:

Private storage area (private server, logged users only)

Compact and intuitive interface design: Single page application (SPA)
Multiple visualization tools: ISmol, JCamp-DX and HighCharts

Search by metadata / Users / Groups

Reports-generation tools

External services:
e Shell client interface for task automation

e REST API interface enables remote interaction and process automation (experimental)



x ioChem-BD Create

Reports

Navigation/Edition Sea

) Refresh

~ Fe(lll)_Keggin_structures
» kimik2222
» Aromatic_Amination_of_Lactones

gaussian_calc
calc
calcl
K-Br-C4-1THF-I5
upload_sni
upload_sni2
upload_sni3
upload_sni4

~ Mo(l)_hydrogen_generation_
cucurb
calcl_2
hexenol2
sample2

~ Ni_catalyzed_aryl_borylation_RM
adf
ts_bp-uff
g09
vasp_demo
geomopt2012
adfl
gaussianl
vaspl
optl0
freq
sample2
sample3
sample4
sample
demoGaussian

Type

PRO
PRO
PRO
GAU
GAU
GAU
GAU
GAU
GAU
GAU
GAU
PRO
GAU
GAU
GAU
ADF
PRO
ADF
GAU
GAU
VSP
ADF
ADF
GAU
VSP
VSP
ADF
GAU
GAU
GAU
GAU
GAU

Description

Fe(lll) Keggin structures

Aromatic_Amination_of_Lactones
calc

calcl

K-Br-C4-1THF-I5

uploadsni

uploadsni2

uploadsni3

uploadsni4
Mo(l)_hydrogen_generation
cucurb

calcl

hexenol2

sample2
Ni_catalyzed_aryl_borylation_RM
adf

ts_bp-uff

g09

vasp_demp

geomopt2012

adfl

gaussianl

vaspl

optl0

freq

sample

sample

sample

sample

test

Create homepage

Creation Date

2018-06-14 11:09
2018-03-07 15:35
2018-06-14 11:07
2016-10-24 16:03
2017-02-14 16:44
2017-08-04 09:48
2017-12-23 10:57
2017-12-23 10:59
2017-12-23 11:.07
2017-12-23 11:08
2017-12-23 11:08
2018-06-14 11:10
2017-09-04 11:48
2017-09-06 11:06
2018-04-12 18:33
2018-10-15 19:15
2018-06-14 11:11
2015-07-13 19:12
2015-07-08 18:40
2015-07-09 19:13
2015-07-09 20:02
2015-07-09 20:03
2015-07-13 20:31
2015-07-13 20:32
2015-07-13 20:32
2015-07-13 20:35
2015-07-13 20:39
2015-07-23 19:45
2015-07-23 19:48
2015-07-23 19:50
2015-07-23 19:45
2015-11-04 11:18

optons | Browse

3D Structure View Results Download RAW CML
Properties

Path Idbltestuser/Fe(lll)_Keggin_structures/upload_sni3

Name upload_sni3 Type GAU

uploadsni3 State created
Description
Concept Group
Owner testuser +  Group cbo_group +  Permissions W---- s
Creation date 2017-12-23 11:08 Mod. date Pub. date

= 2 O




A icChem-BD Create

Vew et -t w0 e
+ o agge smachews PR0 Fell Kaggin svveaes
» b o O puer.dutn <
» oot 0 pupert
woed O popecs
+ s 0 prase
» pronesd O prersert 2
+ manaz 0 murva:
0
0
0
e
Closing Closing o 2z
pree—— DDnetre  Veslesiy  Owsied  MNOR boms -
- ues oo e
k‘ "‘,‘I 4 - .
L ( /
I - > / Choose obial e yeqeic rasse! mokden '
‘r

l‘ Yar

IR spectrur
gm TS1 Selected frequency: 157667 v
(1604, 0.760)
i —— Y A
3 -0 xl
g SE ———— T ATHTY
5 001
o
£ ® 0.900-
8 Properties
) 0.800-
o 0.700- Path /@/makarez/moiden_ortatal/cassct
é 0 0 Name Type MOL
° P casscl State created
@ 0.500 ; f———
0.400 Concegt Grosp
0.300-
Primer C(8G: 27.1) ses=« Primer O(4 G: 27.1) 0.200-
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""" Courerpotse Comecton(d G- 218) ----- benzoduran (A G2 27.1) |
. . b a ot
zoooxmuoomonuxm uo 600 400 200 VM
x-lSJWY-l.ﬂu




Create Shell client

- Command line tool (Unix-like OSes)

-  Operates ioChem-BD Create
module

- Provides repository specific
commands

- Integrable inside scripts for:
- Large batch uploads or
- Automatic upload after content

creation

>_

PRIVATE
STORAGE
.ﬁf oChem-BD Create

!

. $HOME/shell/start-rep-shell

cpro -n metOH-oxidation -d metOH-oxidation
cdpro metOH-oxidation

cpro -n Mo0O2 -d MoO2

cpro -n metOH -d metOH

cdpro metoOH

cpro -n freq -d freq

$

$

$

$

$ cdpro Mo02
$

$

$

$ cdpro freq
$

loadvasp -1 INCAR2 -0 OUTCAR2 -n opt2 -d opt2 -kp KPOINTS

-dc DOSCAR
$ exit-rep

00O

#1/bin/bash ‘113::::22::=.

# -pe smp* 12
#$ -N test
#$ -cwd

input=input.in output=output.out

/home/programs/bin/gaussian@9.sh C01 :math: $input S$output
. $HOME/shell/start-rep-shell

loadgauss -i $input -o $output -n Soutput -d $output -auto
exit-rep

launch_and_upload.sh



Create REST API

PRIVATE
STORAGE
A ioChem-BD Create

Representational state transfer API (REST)

Create REST f\PI @
Service is: otk o s e s

- Stateless
-  Extensible

- Service-oriented

calculation operasons rewsied 1o calcula

- Bundled with a uniform interface

/create-rest/api/calculation/{calcld} Finc cacusaon by

Enables querying and modifying data from T

a command line or automated service.

/create-rest/api/calculation/{calcld}/file/{fileld} Reswvoate trom a caculs
/create-rest/api/calculation/{calcId}/geometry Rewms the caluanon (Tna) geometry as & downio

Machine oriented

/create-rest/api/calculation/{calcId}/query Query cakulaton he

Can be easily extended with new endpoints health-check s oo

Project operasons related to peojects




PUBLIC
ACCESS
A ioChem-BD Browse

Data flow along the different modules: Browse




x |OC h em- B D B FOWSe . e open repository

PUBLIC

Open web portal where content published from the Create module is displayed. ACCESS
Features:

e DOlsand permanent storage for users’' published datasets

e Easy navigation across dataset collections

e Allows browsing by term and facet navigation

® Same visualization tools as Create: JISmol, JCamp-DX and HighCharts

® Search by multiple administrative and descriptive metadata fields

e Dspace allows easy content syndication, data replication and data harvesting

External services:

e Data services to offer public data to third party services and social networks.
e Multiple services and connectors: REST API, RDF, OAI-PMH



xioChem-BD Browse Search Browse Q Browse ~

Institute of Chemical Research of Catalonia

Welcome to the ioChem-BD repository of

Institute of Chemical Research of Catalonia!

ICl1Q7

Communities in Browse Discover

Choose a community to browse its collections. Author Subject Date issued

“ Bo Research Group

obet Research Group

Method

—

~—
O
o)
~t
y
T
)
D
w
D
Q
N
y
o
S
w
f
)
S

]

roup

opez Research Group 3L 737
Lopez Research Group Navarro Ry [aver @B e P

Browse homepage




XioChem-BD Browse S¢ Q Browse ~ | L Signonto: ~

Collections in this community

Alkali-Driven Disassembly and Reassembly of Molecular Niobium Oxide in Water Dol: 10.19061/iochem-bd-1-88

Alkali counterions for polyoxometalate (POM) clusters control solubility with distinct periodic trends, but evidence for alkali control over
speciation is ambiguous. Here we show that a simple Nb-POM, [Nb10028]6- ({Nb10}), converts to oligomers of (HxNb24072)(24-x)- ({Nb24})
upon adding only alkali chloride salts, even in buffered neutral solutions.

This dataset derived results are published in:

Manuscript title: Alkali-Driven Disassembly and Reassembly of Molecular Niobium Oxide in Water
Journal: ). Am. Chem. Soc.

DOI: 10.1021/jacs.8b05015

Al(X)Cr(y)_Keggin_oxos Dol: 10.19061/iochem-bd-1-23

This dataset derived results are published in:

Manuscript title: Crystallizing Elusive Chromium Polycations.
Journal: Chem

DOI: 10.1016/j.chempr.2016.11.006

A Metal-Free Synthesis of N-Aryl Carbamates under Ambient Conditions DoI: 10.19061/iochem-bd-1-3

This dataset derived results are published in:

Manuscript title: A Metal-Free Synthesis of N-Aryl Carbamates under Ambient Conditions
Journal: Angew. Chem. Int. Ed.

DOI: 10.1002/anie.201504956

Analysis of the interaction between Keplerate nanocapsules and their anionic ligands poi: 10.19061/iochem-bd-
1-33

This dataset derived results are published in:

Manuscript title: Anions coordinating anions: Analysis of the interaction between anionic Keplerate nanocapsules and their anionic ligands
Journal: PCCP

DOI: 10.1039/C6CP0O8511C




U@C82_U@C74 collection home page

Please use this identifier to ate or link to this collection: DO 1019061 Acchem-bd-2-14

No other publiication denved

missions ENE BNE 5

Viewas O Tree @ ust .
- . naer
Preview Title Date Author(s) Program type
nvecave

necue
Undler a2 opt Roser, ADE 200X Geometry
embargo VOCRSA. ORIV e or opaimazeon
quintet
nvecsave
Under a2 opt » A0E201% Geomenry
embargo vece sAr OB or optmiscoon
riplet
neczve
Undler €22 opt ” ADF, 2013; Geometry
evbargo vecszsp oMV or optimisction
quntet

€4 0pt Aoner 082013 Geonetry

Sl B s v | Embargo
plet

Reviewers link

Institute of Chemical Research of Catalonia / Bo Research Group
/ Alkali-Driven Disassembly and Reassembly of Molecular Niobium Oxide in Water

Actions:
Geometry:
View data
Download geometry
Fil
File Size Format

NB10.Cs C1 EHFH.In 31148 Gaussian Input format

outputemi 58808 KB  Chemial Markup Language _

Manuscript title: Alal-Driven Disassembly and Reassembly of Molecular Nsobium

Oxade in Water
Journok |. Am. Chem. Soc
DOF: 10,1021/
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OPEN DATA
A ioChem-BD Find

Data flow along the different modules: Find




x ioChem-BD Fi N d ... or the distributed database E d‘-'lr\j-/

OPEN DATA

Central point and search engine

Features:

e Fed byioChem-BD distributed nodes whenever a new item/collection is

published
e Advanced indexing of chemical data and metadata (InChi, smiles)

® Fastsearch engine implemented over Apache Solr and RDKit

frameworks
® Search by chemical substructure similarity, chemical elements or any

text term



xiOChem-BD Searchby = Text ¢ | [Enter search term ﬂ ‘ Sign up H Login ‘ Download l Docs ~ ’

Open your research to the world

ioChem-BD - The Computational Chemistry Results Repository

S ) L J 4
1 7 709 360,290

Central service Connected nodes Collections available Items indexed
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Projects: Data to “papers”

Storage Editing Webapp
-& ioChem-BD Browse I AUTHOREA
Wiley
Peared G5 QUARXiv - Preprints for
1IC1Q"Y Quantum Chemistry v

1IJQC's Executable & Interactive Article

Preprints for Quantum Chemistry, by the Int. Journal of Quantum Chemistry

https://www.authorea.com/338280/ SjnKeMOgx Dw5IHUyYE7iw



https://www.authorea.com/338280/_SjnKeMOgx_Dw5IHUyE7iw
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Chem. Sci. 11, 8448-8456 (2020)
J. Phys. Chem. A, 125, 5212-5219 (2021)
Inorg.Chem., 61, 13508—13518 (2022)

J. Am. Chem. Soc., 145, 18920-18930 (2023)

CREATE

XioChem-BD

Catalytic Cycles
gTOFfee
amk-tools

A .

[H2}/mol L-1
05 10 15 20 25 30 35 40 45 50

~N
o

[CO}mol L-1
Ratio 1-to-2

&

w
w

~

ACS Catal. 10, 12627—-12635 (2020)
ACS Phys. Chem. Au 2, 3, 225-236 (2022)
J. Cheminformatics 14:29 (2022)

Al — Machine Learning

@zue3sig ueiplang

—o~ Cluster A —&~ Cluster B —&~ Cluster C

Angew. Chem. Int. Ed. 2022, e202117839



ochem-bd jiq.es

POMsDB

I~ Q ‘7
= f
- : O, LW
vhich collect utational dota on a f 5
frequencies, atomic charges, mo )"\,‘ & »
create all ¢ . N
ulations with GROMACS and NAMD. ¥ Y N
o
Each POM contains downloadable content, such as outputs and a compressed file with the molecular . g ¥
dynamics files in ZIP format \
. - v
Properties Predictor &7 @«{
\V/ )
Polyoxometalates list: VQSEqA Home Tecnical Details App SEPIA Molecules available Services Team Acknowledgements Contact
Lindguist: Mg, M=Nb,W
Anderson: MOz M=Mo,W

- Keggin (alpha, b
- Wells-Dawso:

ta, gamma, delta, epsilon)k XM O,
MyOe X=P:\
Oy X*P;MoW

Mo,wW

Computational Details:
ADF 2( ge'" ¥ GGA density functio
Order Regular Approximation (ZORA)f

Quadrupolar derived charges 3

nal of Bec
formalism in

used for ato

y functional of

> Welcome to SEPIA

Environmental Impact Prediction Expert System 'SePiADatabase AR

(Sistema Experto para la Prediccion del Impacto Ambiental - in Spanish)

Is a powerful tool that can be used to perform risk assessment and in the development and.design of new.
safer pesticides.

A P I co-c rysta I S Its main goal is to use state-of-the-art theoretical calculations to predict physico-chemicaland

ecotoxicological properties and to identify potential degradation products in different environments.
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Node configuration

Server running

Find module :

Server running

Browse module

Public
Database

[~ Private
Database

Credentials
Required

Public/Private \

Boundary &% &cza

Institution 1 Institution 2 |n
Users Users

a2

stitution 3
Users

ioChem-BD @BSC

Disk : Totals 20 Tb / Occ. 11 TB
Mem: 16Gb RAM

CPU: 8 cores Intel 2Ghz

Number of Users: 505
Number of Groups: 323
Datasets published: 331
ltems published: 306619




Node configuration

XioChem-BD BROWSE Q_ signonto: v

Create module

Browse module

Communities Discover Emailupdates
. . ) Edit profile
University 1 Author Subject
University 2 Name1 EEB Copper 8341
Research Group 2.1 Name 2 Graphene 7603
Research Group 2.2 Name 3 CO2 reduction
University 3 Name 4 323 Atom Catalyst EED
Research Group 3.1 Year Method
Research Institute 1 2023 6001 DFT 9612
. 2022 4732 RB3LYP @
Research Institute 2 5021 3003 RWB97XD 1501
2020 PBE 1398



Concluding remarks:

loChem-BD ...

...and there is a lot beyond !!
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