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About ECCE

Enabling Grids for E-sciencE

Developed by PNNL
Supported on Linux, SGI, Sun
Free of use for academic users

Support for NWChem, Gaussian98, Gaussian03,
Gamess-UK,Amica

Written in C++
X Windows Motif toolkit
OPENGL graphics



Main panel

Enabling Grids for E-sciencE

Organizer
Builder

Viewer

Machine browser
Periodic table




« QOrganizer summarizes

projects and calculations
In a “file manager” view

* Information is stored on a
data server (apache
server with a Web-DAYV)
Interface

» Color-coded status of

calenlatinne (raandyvy
NWCAIWVUICALIVI T W \l \auuy y

running, finished, error)

Enabling Grids for E-sciencE

Organizer




cC Builder

Enabling Grids for E-sciencE

Builder: compose
molecular system from
atoms or molecular
building blocks from the
Structure library

Initial structure from
simple molecular
mechanics or user input
Gaussian and NWChem
calculations can be
Imported

EGEE-III INFSO-RI-222667 EGEEOQ0S8, Catania 2009-03-04 6



Editor

Enabling Grids for E-sciencE

Define charge, multiplicity
basis set

Choose basis set from a
basis set library

Define method (HF, DFT)
View generated input file
Launch calculation




G

Enabling Grids for E-sciencE

Choose basis set for all
atoms or different basis
set for different atom

types

EGEE-III INFSO-RI-222667

Basis set library
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e e e Launcher

Enabling Grids for E-sciencE

+ Select machine where the
calculation is to run




G

Enabling Grids for E-sciencE

Graphical presentation of
final result

Geometry

Forces

Electron density
Orbitals
Convergence graph
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'™ ECCE Data Server--spurk

B share

B system

= }_ﬂ. IIARES
o N

Run States: Created ‘read!.r sukmitted .running .cnmpleted Dimpnrted 'k.illed incomplete “mnnitnr Errar “sg.rstem Errar
EGEE-III {HOME}) 11




Enabling Grids for E-sciencE

'ECCE Organizer:

BRTAE

)
B ECCE Data Server--spunk

=@ share
[+ [ system
= :_ﬂ (TEL IR

New Project Name

=

Please enter the name for the new Project:

[test]

e Cancel

Run States: createc ‘readg.r submitted .running .cu:umpleted Dimpurted .k:illed incomplete ‘mu:unitu:ur errar *system error
EGEE-III {HOME} 12




'™ ECCE Data Server--spurk

B share
B system
= }_ﬂ. IIARES

= “;"! wahiras

S

Run States: Created ‘read!.r sukmitted .running .cnmpleted Dimpnrted 'k.illed incomplete “mnnitnr Errar “sg.rstem Errar
EGEE-III {HOME)test 13




)
S ey ECCE Data Server--spunk

24 share
[ system
(= .:-_g usErs

= ‘:N wahtras

Sl R et Mew Calculation Name
Please enter the name for the new Calculation:
|'.'mter]
€ cancer ok

Run States: cresatec ‘readg.r subrnittect .running .cu:-mpleted Dimpurted .killed incomplete *mnnitu:ur error ‘system errar
EGEE-III | {HOME)test 14




r-JV bk [ [
QOO « 2 x40
= ':‘ ECCE Data Server--spunk Calculation: waker =
F = share ‘ Code: of HWChem
_ Theary:
LHE  system editor Funtwpe:
Ell:'g (TEET)
- Forrmula; Charge:
Eli# wahitras «‘]_)4 Atarns: St hult.:
r + Electrons: Oper Shells:
Bl test & Cyrnrnetrey:
BE JLelil L —
Marme:
Folarization:
Functions:
basis Primitives:
7| Machine:
Frocessors:
Start Date:
Comg. Date:
Jauncher |
- = Wiewed: Mo
Vigwar
Annntaiinn:l
=
Run States: createc ‘readg.r submitted .running .cu:umpleted Dimpurted .k:illed incomplete ‘mu:unitu:ur errar *system error

EGEE-III

{HOME)est water
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Enabling Grids for E-sciencE

ECCE NWChenm Editor

File Help
~Code
[ =| Gi| 3| A
~Chemical System
. Chariye: ID vl Spin Mult.: =
Farrmula; Swrmetry:
Atonns: Opetr Skells:
Electrans:
-Basis Set
. . Use Exponents
Ouick Basis Menn ¥ | [ 8 Coefficients
biasis larne:
Folarization:
Functions:
Primitives:
rHNW Chem Setting s
Theonp: - Runtype: -
Details... Details...
Final Edit... Lawich...
{HOME)Aest vrater
£
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Builder
Enabling Grids for E-sciencE

HE ECCE BUilder [=lE)E)

File Edit Options Render Build Mode Measure Tools Froperfies Context Help
g e~ O+ BL B[O oD A E
Viewer B -~ Symmetry [
Mode: Select Symmetny: |C1 ﬂ Find Sym. Clean
Threshold: |0.010000 Angstrom Find Irreduc. Fr:wg.|
Gen. Ghosts | Del. Ghosts | Gen, Molecule
— 2
Unnaumed1
~ Build 2]

J-- PI CI|Ca| M
(O e

m”“”_ﬁP@_LkJ

~ Coordinates

Cewter | Translate | L attice | Rotate | Align |
(& Origin (1 X Axis
(1 ¥ Axia
(1 Z Axis
Rotation: X0 [I]v[o  [3]z[o 3] AOA A & [E L B A Aplyte: an = Center

EGEE-III INI {(HOME) test Avater 17




EGEE-III INI

Enabling Grids for E-sciencE

-

E;'f E‘gg&‘aml!-lja:‘:
File Edit Options Render Build Mode Measure Tools Froperties Context Help

RN Rl

KRy RS

Ao

@8

Viewer

Mode: Atom

1 atoms

B

il |
| | | Ay [

Lo eRA
=4 Symm etry

Symmetng: [C1 w | Find
Threshold: |0.010000 Angstrom
Gen. Ghosts | Del. Ghosts |

(3]
Sym. Clean

Find Irredwc. Frag. |

Gen. Molecule

= Context *
Unnamed 1
7 Build =

cl m'|

S
e

=] =] =Jo—o o

-~/ Coordinates

Center | Translate | Lattice | Rotate | Align |
(%) Origin (1 X Axig
(1 % Axis
(1 Z Bxis

= EE)
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Add hydrogens

Enabling Grids for E-sciencE

-

WO ECCE Builder =
File Edit Options Render Build Mode Measure Tools Froperfics Context Help
I mRELdh o+ UMy -S| Aol LoD Al OB
Viewer | 'UEWHTHE'EW 3]
Mode; Atom Symmetny: |C1 ﬂ Find Sym. Clean
Threshold: |0.010000 Angstrom Find Irredmc. Fr:ag.|
Gen. Ghosts | Del. Ghosts | Gen. Molecule
S— -
Unnamed1
“ Build [¥]

J-- 2 I Cl | L.a Delete
_|-- 5 | Kl Mgl More...
aaan] oan | = | G—0 | e v

=7 Coordinates e [®]

Geter | Translate | L attice | Rotate | Align |

(= Origin (1 X Axis
% Axis

(1 Z Axis

ECEE poation: x[0 [ vfe [lzfe [ BOE A Sy | Gy Gl Gl Appiyto:  an = Center 19

k] -




| ECCE NWCEhem Editor
Enabling C File Help

rCode

[ = 6| g A

rChemical System

Charge: ID vl Spin Mult.:  Singlet | ¥

Forrmula:  H2O  Symmetry:  C1
Atomns: 3 Open Shells: 0
Electrans: 10

-Basis Set

~ Use Exponents
& Coefficients

hasis Mame: STO-3G
Folarization: Spherical
Functions: 7
Primitives: 2

HWChem 5ettings

Theory:  RHF : Runtype:  Energy >
Details... Details...
SCF Inteorals Semi-Direct

SCF Cony. Algorithm Cruad ratic
SCF Convergence-

Gradient 00001 Hartree
SCF Mae, terations 20

Final Edit... Lavmch...
A (HOME)test/water & |
‘
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Enabling Grids for E-sciencE

Basis set tool

EGEE-III INFSO-

Molecular Basis Edit Help

Orbital

Auziliary I ECP | DFT |

Chemical Formula: H20

Pople Shared | 5TO-2G -~ IT EI
Other Segmented Sl -- il----ﬁl
Corr. Consistent ﬁTﬂ-ﬁﬂx -- il-llilﬂlﬂl
sro s 1K ] s 0 v [ e e | | o] 2 ] A S < |
glnrtay o | J5E) S 157 = | e | i o | | s A |
ccp omna [0 8 e e o o
el HEWS e e e e e e
s2tcsp el e o o s £ o 18] o i Er [T 0] |
e 5 1] P | o P ] S| ot Eo | Fin| o o | 11|
Det ails... Add tx Table To wiew only those basis sets that support specific elements,
select mosewemenﬁ from the periodic table above.
| Basis Set Selections :
Simple | Element |
Orbital | Folarization | Diffuse | Rydberg | ECP
H20 STO-306 Contraction Editor...

P olarization Compoments:

(= Spherical T Cartesian

[ Optimize General Contractions

Functions: 7
Primitives: 21
Eff. Primitives: 21

{HOME) e st/ waker 21




Enabling Grids for E-sciencE

Final Edit

ECCEalkGgE (fimpyecce wahtras) = ViMm

EGEE-III INFSO-RI-222667

flitle "water"

Start water

echo

charge 0

geometry autosym units angstraom

0 0, 0000 0, 0000 0, 0000

H 0, 322641 0. E52408 0, Q0000
H -0,922641 0, 652406 0, Qg
end

ecce_print ecce,out

basiz "ao baziz" spherical print
H library "STO-3G"
0 library "STO-3G"

END

zcf
RHF
hopen
end

tazk scf energy

* ¥ ¥ * X ¥ ¥ OFP O® R Y} R

“ftmplecce_vahtraz/ECCEalkGgE" 271, 3460
L.

1.1

ALl

EGEEO08, Catania 2009-03-04 22



EGEE-III INFSO-RI-222667

Machine Sp““k ............................... : | Sp““k
Processors: 1 o 1111 Priority:  Hormal =
— Remote Machine Access
Usemame: 3 |'u'ahtra3 Password: * | ******* =
Remote Shell: ssh ] | Open...
Run Directory: M |.-"hnme.-"u:ahtra3.-"run.-"
Scratch Directong: |.-1mp
3 Required value Lawnch |
A {(HOME) At est/water

EGEEO08, Catania 2009-03-04
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EGEE-III INFS

File

Edit Options Render

Enld

Mode Measure Tools

Properties Context Help

e

[» Calculation Summary
[» o Dipole Moment

[* Energies
[ e MOs
[* " Mulliken Charges

% ¢ Quadrapole Morment

w5

~HlAalll.owpPA
H - Context 7]
Unnaumed 1
ke E—— =
Atoms | Residues | Distance |

(w Element Type |C

() Atom Index |1 5] to |1
() Molecule that contalns current selectlon

:f_"AII

Select | Ext. Sel. |

<7 tom Tahle =8
8|1 | | =S 5
0| 1| 0000000| 0000000 -0.1304512

H | 2| -0.9225410 | 0.000000| 0.5219243 =
H | 3| 09225410| 0.000000| 0.5219243 hd|
S ] £

Rotation¢| 0

[=]: o

-
El2o

.
Tl

- JUMELACL & nnd fisad s




GCIGS

View density

HE ECCE Viewer,
File Edit Options Render Euld Mode Measure Tools Properties Context Help |
- - . j \ v
TwmEdey e QB LB Qe oD A
[» Calculation Summmary [ Wiewer 8 - Context I
[* &P Dipole Moment o Fulole Unnaunned 1
[ Energies [2€]
% & MOs
Energy
FA0 Hartres Occ # | Sym e
~ Selection F|
7 0.574315 0.0 k1
£ o442485 | on ai Atoms | Residues | Distance |
(# Element Type |C -
4 -0.420280 2.0 al
= 1 ez | 20 | o ) Atom Index |1 ELL B
2 -1.185630 | 20 al (1 Molecule that contains cument selection
1 20050870 | 20 | o L oan
Density | > Compute i |-1.30 v Select| Ext. Sel.| Invert | Clear
<7 Atomn Table B= = 3
Cuttoff Abs > |0.001000 View Coeff... Jﬂ y | v | - | =
O (1] 0000000 0000000 -001304812
[ Mulliken Charges
H [ 2| -08226410 | 0.000000| 05215243 —
[ y_?'ﬂuadrﬂ-pnleﬂmmt Izl
H [ 3 059226410 0.000000| 05219245 ﬂ
“ Log El_lzr
Prationi 4 0[5 2]
o B (HOME)test/water
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SCIGG

CEYiawer:

View HOMO

File Edit Options Render Euld Mode Measure Tools Properties Context Help
P S R | |2 o ) : i, )
@ F@e~v||h oL BL -0 0c] oL A
[» Calculation Summary [ Viewer 8 - Context [
[* © & Dipole Moment Uninzuned1
[ Energies
Ay P MOs B
Enercyy
KO Hartres Oco # | Gym :
“ Selection [
7 0.5743158 0.0 k1
£ 0442465 | o ai Atoms | Residues | Distance |
(# Element Type |C -
4 -0.420280 2.0 al
= | osnize | 20 | o ) Atom Index |1 [4]to 1 B
2 -1.185630 | 2.0 al (1 Molecule that contains curent selection
1 o0oEAEFa [ 20 | af 1= an
MO = Compute | |-0.82 v Selectl Ext. Sel.| Invert | Clear

<7 Atom Table ==

Cuttoff Abs > [0.001000 View Coeff... J‘j y | y | - | B

ST CF o|1| o0o000000| 0000000 -0.1304812

UHTEEN alrges
D & Quadrapole Moment H | 2| -0.8226410| 0.000000| 10.5219248 —
! Uadrapole Momen
H [ 3 0.5226410] 0.000000] 0.5219245 ﬂ
~7 Log B =
Prtaticmi o S0 5] E]o
g B (HOME)xest/water
EGEE'”I INPQU'F\I'LLLUUI LULLLVUU, LAatdaliliai o VUJyv 'vu U= = 26




CLHLEE ECCE on grids

Enabling Grids for E-sciencE

 Tasks

— Make ECCE talk to g-lite
= Submitting
= Monitoring
+ Job status
« Job progress
= Retrieving
— Options
= Text configuration files
= Perl communication scripts

« All work in progress



CHEE Adapting ECCE

Enabling Grids for E-sciencE

Define a queue manager in siteconfig/QueueManagers
GLITE|submitCommand: glite-job-submit
GLITE|cancelCommand: glite-job-cancel
GLITE|queryJobCommand: glite-job-status

Define a submit host where glite is installed (could be

the same as the ECCE client host
Configuration files glitehost.Q, Machines,Queues

Define ecce states in relation to glite job states

(running,queued,completed)

Perl script eccejobmonitor

EGEE-III INFSO-RI-222667 EGEEO08, Catania 2009-03-04 28



G CGG

Summary
A chemists “project management” software
ECCE GUI hides details from the user

Collects results from a variety of computational resources in a
single database

ECCE has a high pedagogical value for students of chemistry

Lower threshold for computational chemists to turn to grid
resources

Enabling Grids for E-sciencE
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