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Workpackage tasks

Scalable Software Servi
calable forareemces'%y

b

* 7.1. Analysis of requirements on data storage
and exchange formats (ILRZ)

* 7.2. File format standards for data and job
description (K'TH)

* 7.3. APIs for molecular modeling (IRB)
* 7.4. HT-set-up and analysis tool (IRB)

* 7.5. Simulation databases (IRB)

* 7.6. Management. (IRB)
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Interfaces and Data exchange Scalable Software Services
S > for %V

Data Standard

APl’s & Interfaces Data Storage & Transmission

Automatic setup and analysis
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Data standards Scalable Software Services /7.,

b

— XML Based (FF, system and sim. Descriptions)

* Data ontology required

— Use available standards for binaries (NetCDE ...)
— Allow for distributed storage (LLSID)

Binary Data (NetCDF)

Trajectories

XML Schema

FF, system description ~ : Trajectory ensembles
References to Binary data S

SID =
Bulky analysis

(...)
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Data standards Scalable Software Services /2,

b

—FF description:
Equations used,

<math title="k (x - x o) "2 ">

Unified symbols e
<msup>
for FF parameters s

<mo> (</mo><mi>x</mi>

» MathML e

<mi>x</mi><mi>o</mi>

</msub>
<mo>) </mo>
/Mmrow
—FF atom types i
</msup>
and parameters: </mstyle>
</math>

Parameter values,

incremental

datasets

,J,,,Qr Scala ﬁ&y 3/17/2011 Barcelona 7
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Data standards Scalable Software Services 4,
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Compound/Residue libraries: Libraries as collection
of compounds.

PDBML: the representation of archival macromolecular structure data in XML.
John Wesbrook, Nobutoshi Ito, Haruki Nakammura, Kim Henrick and Helen M. Berman,
Bivinformatics, 21(7), 988-992, 2005. http:/ /pdbml.pdb.org/

Covers small molecules, macromolecule residues

Includes molecular geometry, standard and non-standard
residues

Compatible with PDB’s XML

,,JI,Q- Scala ﬁ&y 3/17/2011 Barcelona 8
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Data standards Scalable Software Services 4,

b

* Simulated system
— Cross-references to biological DBs
— BioXSD for biological data
— Physical description using compound library

— Differences from reference system
e Simulation details
— Conditions, logs,. ..
— PBC boxes
* Simulation results
— Coordinates, trajectories, velocities, ensembles, ...

— Restart, checkpoints
— Binary / Compressed /Distributed

N al al ol at’ afs
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Data standards Scalable Software Services /7.,

b

* Analysis data organized according to data
structure

- Single values

- Global or averaged
- 1D

b)

- Residue or time based

- 2D

b)

- Contacts, Structure clustering, ...

Grid data

- Densities, interaction potentials,. ..

S » Scala % 3/17/2011 Place 10
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Data standards Scalable Software Services /7.,

b

* Distributed approach
— Large, binary data could be kept at source

— Perhaps, including analysis software modules

— LSID: Life Sciences Identifiers
* Unique
* Include a standard procedure to locate/retrieve data
* LSID:<Authority>:<Namespace>:<ObjectID>[:<Version>]

mmb.pcb.ub.es:Scalalife:116F_ GROMACS3.2_G43-SPC_0_TRA]

* Central catalogue of data.

* Data providers should implement a simple retrieval
,fflmﬁmcala ﬁ&y 3/17/2011 Barcelona 1
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Example of XML (MDmobX) Scalable Software Services /.,

<MD_TrajectoryXTC id=‘2ki5’ namespace=‘PDB’>

<String articleName=‘coordinates’>
..XTC Data...
</String>

<GROMACS_Restart articleName=*‘restart’>
<TRR_Restart>... TRR data...</TRR_Restart>
</GROMACS_ Restart>

<GROMACS_MD_Structure articleName=*%struc”>
<PDB_Text articlename=*%structure”> ---PDB Data... </PDB_Text>
<GROMACS_Gro_Text articleName=*“gro”>
...GRO data...
</GROMACS_Gro_Text>
<GROMACS_Top_Text articleName=*“top”>
... Top data---
</GROMACS_Top_Text>

<String articleName=‘log’>.. .log data...</String>

</GROMACS_MD_Structure>

</MD_TrajectoryXTC>

LSS Scala Y
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MDMoby ontology

|- Scalable Sol;t.jn:are Services %V

text-formatted PDB_Text
MD_Traject
AMBER_Frcmod = _Trajectory
NAMD_Positions String (coordinates)

AMBER_Lib

MD_Restart (restart)

NAMD_Conf_Text MD_Structure (struc)

String (Ibg)

AMBER_MD_Structure

NAMD_Velocities
PRMTOP_Text (top)

GROMACS_Conf_Text
R . A\ . o

GROMACS_GRO_Text
- GROMACS_Gro_Text (gro)

GROMACS_TOP_Text (top)

NAMD_MD_Structure

PSF_Text (top)

MD_Topology String (coordinates)

MD_Restart MD_Structure (structure)

AMBER_Restart

GROMACS_TOP_Text Restr_Text (rst) TRR_Restart
PRMTOP_Text GROMACS_Restart

i

String (rst)

TRR_Restart (rst)

NAMD_MD_Structure @&G%GQ

NAMD_Positions (pos) m‘? e Gﬂ

NAMD_Velocities (vel) > rf"
fffff-vSCala @y @g'ﬂ&q}

XSC_Text (xsc) I




A zoom in GROMAGCS,...

text-formatted

GROMACS_Conf_Text

GROMACS_GRO_Text

MD_Topology

GROMACS_TOP_Text

MD_Restart

GROMACS_Restart

TRR_Restart (rst)

i at al ol ot alS

PDB_Text

S o Scala

MD_Structure

String (I

{0 A D P

GROMACS_Gro_Text (gro)

e

MD_Trajectory

String (coordinates)

MD_Restart (restart)

MD_Structure (struc)

GROMACS_TOP_Text (top)

TRR_Restart

String (rst)

Scalable Software Servi
able fm.'mar ces%V

MD_TrajectoryXTC
MD_TrajectoryBINPOS

MD_TrajectoryDCD

MD_TrajectoryCRD

MD_TrajectoryNetCDF

<
A
o0
5o &

Qp8ce
oo
s



N al al ol at’ afs

Data Standards Scalable Software Services /2,

b

* Validation protocol

— 1st draft of XML schema agreed by WP7/Scalalife
partners

— Expert consultants community selected
* Scalalife partners
* MD / QM developers
* Visualization / analysis developers

* Key MD users (alpha users community?)

— Feedback from consultants discussed and
incorporated

— Approval by Scalalife and release

,,JI,Q- Scala ﬁ&y 3/17/2011 Barcelona 15
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D ata St andards Scalable Sofft::are Services'%y

b

* Open questions

— Existing standards to use

— Transferability of parameters/FF

— GROMACS oriented?

— Integration in BioXSD / MLLPDB / OBO / ...

S » Scala &y 3/17/2011 Place 16



Ope rations Scalable Sofftou\:are.lSewices'%V

b

* Aim: Define API‘ adapted to standard
datatypes, to be developed and optimized at the
lower level.

* MD or analysis codes culd be built on top the
these universal MD API‘s

* Requires Operations Ontology

— Highly modular and hierarchical set of operations
with well defined input and output

* Building an ontology requires agreement !!

N al al ol at’ afs
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WP7 — Operations

Scalable Software Servi
calable forareemces'%y

b

-System setup
- 75 a Structure checking
- 15 input of PDB
- 45 output of PDB #Corrected structure
- 45 a chirality check
- 75 a Thr chirality check
- 75 a CA chirality check
- 75 a Residue Protonation
- 15 input of PDB
- i output of PDB #Protonated structure
- 75 a CMIP based
- 75 a ProtpKa based
-Simulation
- 75 a NPT Simulation
- 15 input of PBC-Solvated system
- 75 input of SimulationSettings
- 15 output of MD trajectory
- 5 output of String # Simulation log
- 75 output of PBC-Solvated system # Restart data

N al al ol at’ afs
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Aut()matic MD Scalable Sofftou:are Sewices'%y

b

* Automatic setup and analysis
— Build on top of API’s operations

— Adapted to a wide selection of end users

* Black-box workflows for non-expert
— Ex: Full MD Setup using XXX FF including solvation

— Ex. Stability after residue mutation

* Detailed worflow control for experts

— Runnable from
* Web interfaces (MDWeb)
* Web Services (MDMoby)
* Command-line scripting (MDMoby — MobyLite API)

S » Scala % 3/17/2011 Place 20



WS clients

EUsCAR

User Objects User Tasks

Admin | Admin Tasks
Objects

M creation
B retrizval
Bl fnalysis
runPSIBlastfromAmincAcidSequance
runalleleAnaly 0ID TID ObjectType Owner View

runPMUTHotS potfromAmincAcidSequencs o ] W
runBlastAminoAcidSequenceXML 258 263 AmincAcidSsquence <Temporal User> 389 Q b,
runlSs " St

runPSIElastfromFASTA
c 257 282 FASTA Tesxt <Temporal Users “’@ b4

256 261 GenericSequence <Temporal User> ,g’ Q &

Altem 1-850f 720

% Advanced model explorer o)g3 [ Available services =X
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Load - Load from web @ Save (| New subworkflow % [] Rese || = (= Biomoby @
Workflow object Reiries Delay  Backoff Threads Crical ||| = = 9erome.mm o
| Workilow model & runGenelD - Ab initio gene prediction tool
= = Workflow inputs = (= www. bioinfo.uma.es
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A GFF File & String2Nu - Converts plain text string to NucleotideSequence
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W@ runCreateTreeFromClustalw - It produces a phylogenetic tree w )
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‘ : & = & & runClustatwFromBlast - It produces a multiple alignment (Clust
I Status | Results | Process report & [ inb.Isiupc.es
+Processor statii » i - Execute a blastall of nucleotide .
- Execute a blastall of nucled 1 ktup: 2

FASTA

r provided string input ()
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<]
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2
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: oneen oy LcessConglele D dbr 26 17:22 = & runBlastAminoAcidSequence - Execute a blastal of proteins v
@ creacionMOBY _ PracessComplete  06-abr-2005 17:22, @ unClustaiwTreeGenericSequences - Execute a Clustabw progri | 2 & 4 eoamg
@ extraccionBLAST  PracessComplste  06-abr-2005 1723, @ rnClustalwAlignGenericSequences - Execute a Clustalw progl its B( )
& NCut ProcessComplete 06-abr-2005 17:23, v = (2 chirimoyo.ac.uma.es 887.9 1]

[ Graph | intermediate s measts oupus| [ Workhow eator GETA) IR | - o b e GRS okl 66.7 1.1e-09

| 5 ID‘ 1SS @ ysis - Test for s- senice 64.8 2.6e-09
Eaence ﬂ D & (= pdg.cnb.uam.es 64.6 5.92-09

Bt | & runFunCUT - Executes FunCUT senvice 63.4 1.2e-08

39.4 5.4e-08 M

& getDescriptionfromSwissProt - Retrieves a Swiss-Prot descript!
& getEntryfromSwissProt - Retrieves a Swiss-Prot record given a
[ & runXNU - Filters and masks a generic sequence using XNU

| & getinteractions - 1 retuns  list with the different interactions w

combina3MOBYs & uniSS - Executes 1SS semvice
‘ @ gethucleotideSeqitomEMBL - Retrieves a nucleotide sequence | J|# Inkernet @ Internet
FunCUT [ @ getinteractingMethods - It retums a list with the different metho

& rniSSComplete - Executes ISS service
HaduccionGFF @ fromFunCUTtoGFF - Transform an XML formatted from FunCUT
@ getinteractionMethodDesc - It retums the interaction method's
5 &P parserlSS_Output_Into_NCBI_Blast_Text - Parser the ISS_Out
Wor O Y & parserlSS_Output_Into_NCut_Input - Parser the ISS_Output int
" " &P runNCut - Execute the NCut program which calculates & matri»
FunCUT | GFF File | vl @ gelnteractorList - It retums a lst it llthe protein IDs which
] - Retrieves a generic sequence gi
@ getKeywordfromSwissProt - Retrieves Swiss-Prot keywords giv
» Run Workflow =] %) : getAASeqfromSwissProt - Retrieves a Swiss-Prat sequence gi
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© ©> s:scufl xmins: s=""ttp:/forg.emb.ebi.escileh| | [ oy oS Now input 88 Xiinon | i
©> s:workflowdescription Isid="urlsid:w & @ tww.pcm dam os
5 ¢ s:processor namo~combinsIMOBY, = 'n'pul Document (= Load @ Load from URL : ""“m‘ﬁ'a;' 2 E‘Pe;u(eRN(C Bl Blast (blastal) olsﬂalﬂa:lsa;\d ve:\j
2 ¢« = SequencelD get fromSwissProt - Refrieve a sequence in SS format
= f,h e::f:::,a,ue 1 AN |- AN & getFASTAfromSwissProt - Retrieve a sequence in FASTA form
& fromFASTAtoGenericSequence - Converts a sequence in Fast:

J |
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Scalable Software Servi
calable forareemces'%y

b

my SpdbStruct = new PDB_ Text (SpdbCode, "PDB") ;
SpdbStruct->content (SpdbContent, 1) ;

my $cleaned = cleanStructureFromPDBText ('structure' => $pdbStruct) ->
{"structure'};

my Spdb h = getGROMACS MD StructureFromPDBText (
'structure' => Scleaned, 'forcefield' => S$Sforcefield ) -> {'structure'};

my Smin h = optimizeStructureFromGROMACS MD Structure (
'structure' => $pdb h, 'minimize' => 500, 'md type' => 1) -> {'structure'};

my Smin h2 = optimizeStructureFromGROMACS MD Structure (
'structure' => S$min h, 'minimize' => 500, 'md type' => 2) -> {'structure'};

my Ssolv = solvateStructureFromGROMACS MD Structure (
'structure' => S$min h2, 'ions' => 'true', 'boxsize' => 0.8, 'boxtype' =>
'octahedron', 'ionic concentration' => 0.05) -> {'structure'};
my Seq = runMDFromGROMACS MD Structure async (
'structure' => S$solv, 'time' => 1, 'timestep' => 0.001, 'md type' =>
3, 'persistent' => 1) -> {'structure'};
my Smd = runMDFromMD TrajectoryXTC async (
"'structure' => Seq, 'time' => 5, 'md type' => 4, 'timestep' => 0.004,
'coordFreq' => 2, 'persistent' => 1) -> {'structure'};
my $md traj base64 = Smd->coordinates;

my $md traj dcd = decode base64 ($md traj base64) ;

LSS S Scala Y
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API’s & automatic MD  sclablesoftware ervices s,

b

* Open questions
— Programming library vs. Web Services library
— Grid/Cloud
— Access in HPC
— Integration with bioinformatics (non structural)

— Collection of “black-box’ workflows

S » Scala % 3/17/2011 Place 25
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Requeriments on data Storage -» Scalable Software Services /s,

* Reference Example MoDEL project

— 1875 simulations, 1595 systems

800

— DlSk usage: 700

600

e Total: 18Tb £ 500

Num. of Simulati

* Raw Solvent trajectories: 14Tb

400
300
. . : 200
* Dry trajectories: 1.7Tb w - ' =

0
P 0-25 25-50 50-100 100-200 200-300 300-400 400-500 =500
* Analysis: 1.1Tb

* Setup: 1.2Tb
* MySQL DB: 23Gb

Rueda M . et al. PNAS 2007, 104, 798-801

Meyer T. et al. Structure 2010. 18, 1399-1409 7
http://mmb.pcb.ub.es/MoDEL

,J,I,Q- Scala @V 3/17/2011 Barcelona 26
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e e e e e e =
i Relational DB N '
: Struc. Selection :
: Structures Ext. DBs i
i PDB :
i Setu Cath E
! P PFAM |
i Fragment defs. (..)) !
i _ i
I 1
I 1
: i
I | Simulation > Analysis i
i 7y 7y :
I 1
' i
N S U N
[ e e e e e e e e e e e e e e e e e e e e e e e e  — — — ———— 1
1 1
1 1
: v v :
i | Trajectories Bulk Analysis Data i
| |
i i

Data repository
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Relational DB

"] Amincacid
name VARCHAR (3)

» shortName VARCHAR(1)

> basic BOOLEAN

> adidic BOOLEAN
2 polar BOOLEAN

> mass DECIMAL(4)
2 natom INT

» nhydrogen TNT

] Program v
programT ype VARCHAR(10)
name MEDIUMTEXT
description LONGTEXT

"

o

|
|
|
|
|
|
H__
"~ Solvent
solventld Y ARCHAR(10)
name MEDILMTEXT
description LONGTEXT
>

——i<

] AnalysisSet_Simulation v
analysisSetld INT
sim ulationld INT

»

] Simulation v
simulationld INT
# idCode VARCHAR(4)
flesystamPath VARCHAR(512)
5 version VARCHAR (80)
3 programV ersion DECIMAL(3,1)
 programType V ARCHAR(10)
 forceFiddld VARCHAR(10)
 solventId VARCHAR 10)
date DATETIME
5 status TINVINT.
statusComment V ARCHAR (255)
simulationiTime INT
saltConcentration FLOAT
boxType VARCHAR(12)
boxX FLOAT
boxY FLOAT
boxZ FLOAT
vdume FLOAT
waters INT
totalAtoms INT
totalResidues NT
totalMolecules INT
temperature FLOAT
integrationTime FLOAT

" ForceField v
forcefiddId VARCH AR(10)
name V ARCHAR(20)
description LONGTEXT

>

"] setupOption ¥
smulatonld INT
idvon CHAR(3)
fumber INT
type ENUM(..)

] Monomer v
idvon CHAR(3)

5 sourceData ENUMC...)
name VARCHAR(250)
num berAtoms INT(3)
symonym VARCHAR(250)
form uia VARCHAR(S0)

> molecuiarWeight FLOAT
charge FLOAT

>

N al al ol at’ afs

samplingTime FLOAT
totalCharge FLOAT
solutedoms INT

] TimeSlice

soluEResiduss I

fm——————— s

S S - Scala

v

b

"] AnalysisSet_Analysislist v

"] Analysistist ¥

Scalable Software Servi
calable 1:{,rrﬂr«es emces'%y

-

] 1DPosition v
AnalysisSet_TimeSlice v
= Simulation_Analysis ‘tmeSliceld INT Ll analysisSetld INT analysisListld INT matridd INT
> nitialSnapshot INT analysisSetld INT ‘ andlysislistid INT » name VARCHAR(45) XINT
3 lestSnapshot INT timesliceld INT > > floatvalue FLOAT
= > stringValue VARCHAR(150)
+ .
" Result v
] AnalysisSet v resuitid INT
analysissetld INT @ analysisSetld INT ] Matrix ¥
] AnalysisSet_entries v fragm entsetrd INT | @ analysistd T . _id 7 mamad T
analysissetid INT fileSystemPath VARCHAR (512) floatvalue FLOAT T  resultid INT
1dCode VARCHARCA) > status TINVINT stringValue VARCHAR(160) >
> =) FragmentSet_Simulation L2 7 stetus TINYINT. 5
¥
} ~] 20Pasition v
"] FragmentSet v | matrixid INT
.. | *INT
fragm entSetid INT | T
fragmenttd INT } foatvalue FLOAT
description V ARCHAR(255) | stringyalue VARGHAR(160)
> I
" entries v | >
|
idCode VARCHAR(4) | PfamFragment ¥ I
e VARGHAR (250) accession VARCHAR(12) :
ascDate VARCHAR(20) fragmentid INT |
compound VARCHAR(250) name VARCHAR(32) |
source VARCHAR(250) = FragmentSet_view - |
‘authors VARCHAR(250) "] Fragment v %
resolution DECIMAL (4,2) ' i fragm entid INT. ] Analysis v
exoType VARCHAR(SD) - ] EnzymeCodeFragment » initialResicue INT ) Acw > analysisld INT
type VARCHAR(20) IzstRes due INT ] CathFragment >  parentanalysis INT -
hetnam V ARCHAR(250) we -y > desaription VARCHAR(255) ] otherFragment » > name VARCHAR (80) }
expTypeClase VARCHAR(4S) & nres INT > type VARCHAR(B0]
- b &0) |
keywords LONGTEXT > < ] ScopFragment » ftle VARCHAR(30) 1
Ld ¥ Y description MEDIUMTEXT
+ = Fragment_view »
|
|
|
|
|
} = Analysis_view
| = Chain
} ] PDBtoAmberResidueMapping ¥
| smulatonld INT
| » amberResiame CHAR(3)
} amberResSeq INT I
| & pabElementid INT }
y S
' 1
|
| ] Atom v } m f
| pcbElementid INT | ] Residue v
: © resicueld INT | pobElementrd NT
| > serial INT ST & reshame CHAR(D)
| 2 name CHAR(4) chainld CHAR(1)
I aftloc CHAR(T) (> O+ resSeq INT
| » element CHAR(2) iCode CHAR(Y)
| > scoor FLOAT S reshium INT
! > yeoer FLOAT chainseq CHAR(Y)
1 > zco0r FLOAT S |
A
RawData v
"] PDBElement ¥ =] Datald NT
| rawDa
gy T @ pdbElementrd INT
@ ldCode VARGHAR(S) ) @ resultid INT
model INT f float/alue FLOAT
" stringyalue VARGHAR (160)
insiant FLOAT
>
model 2.3

%
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>
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Simulation info for 1A30 - AMBERS.0 parm9 tip3P (P99 T3P) simulation ®
] Program v PDB code 1430
rogramType VARCHAR{10) JI_ .
o et . Program Version AMBER 9.0
SRR ONTET Force field parm29 (standard amber forcefield)
Salt Concentration 60.24 mi a4
-
Total atoms 19574 E
] Solvent v .
solventld ¥ ARCHAR(10) Total residues 119 *1
LT }"“' Total molecules 1 :
> Box Octahedral (66.55 A, 66.55 A, 66.55 A)

Volume; 227000.0 A3 Solvent molecules: 5935 K
| ForceField v el
e e }« Simulation time 34500 ps ;
> description 2 2

PRen L NETET = Integration time 0.0020 ps ax &
Sampling time 1.0 p2 W
] Setupoption ¥ Temperature 300.0 K G
sim ulationId
romproy Shake vdW cutt-off PBC Ewald ow
num ber
o ) - 80A 2 1
> 'S
Protein charge -3.0e
> name VARCHAR (250) amberResSeg INT
> num berAtoms INT(3) emen
> synonym VARCHAR(250) e e » S tructure
> form ula VARCHAR(50)
> molecularieight ALOAT
> charge FLOAT
»
SEARCH BY KEYWORD

SEARCH BY SEQUENCE —_— PDB is Cr()ss—refereﬂced

BEROWSE BY ID

EROWSE BY FOLD tO Uniprot, CATH’
S S S o Scala Yy PHalg etc. 29
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Analysis Block.

Time Slice

i at al ol ot alS

U of® ot of"

[ j AnalysisSet_Simulation v

' analysisSetld INT
! simulationId INT

| Simulation v
sim ulationId INT

idCode VARCHAR(4)

> fileSystem Path VARCHAR(512)

< version VARCHAR(80)

< programV ersion DECIMAL(3,1)

< programT ype V ARCHAR(10)

 forceFisdld VARCHAR(10)

4 solventId V ARCHAR(10)

“> date DATETIME

<2 status TINYINT

2> statusComment Y ARCHAR({255)

<2 sim ulationTim e INT

© saltConcentration FLOAT

> boxType VARCHAR(12)

> boxX FLOAT

< boxY FLOAT

> boxZ FLOAT

% voume ALOAT

w2 waters INT

< total Atoms INT

* totelResidues INT

* totalMolecules INT

<> temperature FLOAT

“2integrationTime ALOAT

> samplingTime FLOAT

2 totalCharge FLOAT

< soluteAtom s INT

+ soluiEResidueE ,I.NL

>

m

 timeSliceld INT
< initial Snapshot INT
< |zstSnapshot INT

Indexes

I ] Analysisset
¢ analysisSetld INT
¢ fragm entSetld INT

] AnalysisSet_entries v |

‘ analysisSetld INT “» status TINYINT

idCode VARCHAR(4)

'+ analysisSetld INT
 timeSliceld INT

< fileSystam Path VARCHAR(512)

=
¥
| entries v
idCode VARCHAR(4)
> title VARGHAR(250) # fragm entSetld INT
> ascDate VARCHAR(20) d ﬁi@ﬂd L
> compound VARCHAR(250) <> desaription V ARCHAR(255)
<> source VARCHAR(250)
<> authors VARCHAR(250)
Oresolution DECMAL(4,2) |+
JexpType VARCHAR(30)
*> type VARCHAR(20) ? fragm entld INT
<> hetnam VARCHAR(250) ™ ¥ initizlResidue INT
& expT ypeClase V ARCHAR(45) ! lzstResdue INT
2 keywords LONGTEXT e <> description VARCHAR(255)
> “»nres INT
>
S |
| | . i
“aom  » -« Protein Fragment
¥ i 'L
| Residue > -+

Simulation Parameters

Ll

'+ analysisListld INT
<»name V ARCHAR(45)
Indexes

m
< | analysisSetld INT
Indexes

¥ resultld INT
& analysisSetld INT
4 analysisId INT
< floatValue ALOAT

<»stringValue VARCHAR(160)
“» status TINYINT

'+ analysisId INT

% parentinalysis INT
<» name VARCHAR/(30)
< type VARCHAR(30)
<> title VARCHAR(80)
< description MEDIUMTEXT

¥ rawDatald INT

4 pdbElementId INT
@ resultld INT
< floatvalue FLOAT

< stringValue VARCHAR(160)
<> instant FLOAT

't pdbElementld INT
9 idCode VARCHAR(4)
model INT

Analysis Results




Scalable So

e (%]}

Relational DB

* Analysis Block

] AnalysisSet_Simulation ¥ | AnalysisSet_Analysislist ¥

analysisSetld INT ‘

] TimeSlice ¥ | AnalysisSet_TimeSlice v

analysisSetld INT ‘

] AnalysisList ¥

analysisSetld INT analysisListld INT

N al al ol at’ afs

‘ timeSliceld INT

el

sim ulationTd INT » initizlSnapshot INT tmesliceld INT » name VARCHAR(45) analysisListld INT
» lastSnapshot INT » > »
[S
— . f
= 1DPaosition >
; "] AnalysisSet v . -
"] Simulation v ] Matrix v ¥
analysisSetld INT T

sim wlationId INT . ‘cttd T g | matbddINT "] 2DPosition >

. =m en tSe
#idCode VARCHAR(4) . - | @ resultld INT

fleSystem Path VARCHAR(512) ] AnalysisSet_entries v > fleSystem Path VARGAR(512) w ‘ »
’ analysisSetld INT » - | —
» version VARCHAR(80) ‘ : dc;; JARGHAR(D) }_”—,—w status TINYINT R "] Result v | fl I

I (=
» programVersion DECIMAL(3,1) = resultld INT I _| M F
& programType VARCHAR(10) & analysisSetld INT j Analysis A
@ forceFiddld VARCHAR(10) T =4 < analysisId INT . analysisid INT
% solventld V ARCHAR(10) "] entries v > floatvalue FLOAT | + parentanalysis INT
: ] FragmentSet v ) stringValue VARCHAR(160) |
> date DATETIME idCade VARCHAR(4) N S L V ARCHAR(30)
> status TINYINT ttle VARCHAR(250) fragm entSetld INT * status TINYINT R T 7| % tye VARCHAR(30)
. statusComment VARCHAR (255) ascDate VARCHAR(2D) fraglntid INT I . title VARCHAR(30)
» sim UlatiorTim & INT compound ¥ ARCHAR(250) » description VARCHAR (255) | | desaiption MEDIUMTEXT
» saltConcentration FLOAT source VARCHAR(250) » | >
’ bD"T“DE VARGHAR(12) authors V ARCHAR{250) *
o FLOAT resolution DEAMAL(32) |7 ﬁ-Fl ******* 1 T GeneOntologyFragment » 5
> boxY FLOAT F nt | _| RawData
expType VARCHAR(E0) _| Fragme v
» boxZ FLOAT f . j b i g rawDatald INT
»volume ALOAT type VARCHAR(20) . egm entld INT H i - < % pdbElementld INT
=

> waters INT hetriam Y ARCHAR(250) |n\haIR§|due T L @ resultld INT
> total Atoms TNT expT ypeClase V ARCHAR(45) |Eﬁ'tR?9‘.jUE INT j CathFragment » floatvalue FLOAT
> totalResidues INT keywords LONGTEXT 1] description VARCHAR(255) ——F—) & stringValue VARCHAR(150)
 totaiMolecules INT 4 ~rres INT " "] ActiveSiteFragment » instant FLOAT

temperature FLOAT » | x >
»integrationTime FLOAT ‘ ‘ I ~] OtherFragment » -
> samplingTime FLOAT

_| Atom > H | ks
> total Charge FLOAT | m o~ ] PDBElement ¥
= ScopFragmen

» soluteAtom s INT s _¥ 4 pdbElementid INT
 soluteResidues 1 "] Residue > & % idCode VARCHAR(4)

S S - Scala

%
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* Analysis Block. Analysis Selection

Analysis Data. Common data

Predefined lists, possible | structure for all analysis

personalization

Amivssusl >
m Tmeﬂl:e > -

m Maiv_msSEt TimeSlice » m Amivsnsﬁet AnalysisList »

m Amivsuﬁet Simulation »

+ | AnalysisSet » H—— "] Result
~] AnalysisSet_entries » %
"
—] Analysis >
FragmentSet > W +
‘ | |
Available Analysis: Simulation + Time Slice + FragmentSet
Simulation: AMBER 3.0 P33 (T3P), 84500 -
Time Slice: 1- 10000 -
Structure Fragment: (ASN AT1-GLN AT19) -
[

LSS S Scala Y
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* Analysis Block. Fragment Selection

Fragments can be grouped

P

_| FragmentSet >

I

| Fragment v < —_| PfamFragment »

fragmentld INT
] EnzymeCodeFragment » initialResidue INT H < ] ActiveSiteFragment »
|astRegdue INT m—= _| CathFragment »
s iption VARCHAR(255
| GeneOntologyFragment » ESUIIETDF' (259) 1= "] Otherfragment »
S res

b'"_‘—l-éjSmpFragmamr

_| entries » #H——|< | PDBElement » T T
:]m;iche" >
I_¢ . .
g Fragments can be defined according
to a series of possible criteria

Reference structure is available

N al al ol at’ afs
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Y
High-compression tools (PCAZIP)

Diagonalization of
covariance matrix

Eigenvectors

Select essential <: Quality
space threshold

Project cart coord
Essential space

Store projections
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PCAZIP data reduction

lidr RMSD

95% cutoff

Protein

RMSd

File size

lark

0.36

8.5

1cel

0.36

7.8

1sr0

0.45

6.0

Time [ns]

2gb1

0.29

10.0

— 1 vector (35%) — 10 vectors (55%)
308 vectors (95%) — 714 vectors (99%)

3Ci2

0.36

8.6

21ch

0.33

8.8

1idr

0.50

5.1
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Data storage & transmission Selablesoftwareservices 4,

* Open questions
— Distributed approach
— Distributed analysis software
— Long term storage vs recalculation
— Compression of raw solvent trajectories

— Integration with ELIXIR core databases
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