Purdue, Norfolk State, Northwestern, MIT, Molecular Foundry, UC Berkeley, Univ. of Illinois, UTEP

NEMOS5 Server

PURDUE

UNIVERSITY Daniel Mejia, Santiago Perez




o%%ﬁ(ﬂ Nemo 5 Original Roadmap

nanoHUB.org

i

O utational Nanotechnology
UC Berkeley, Univ.of lilnois, Norolk State, Northwestern, Purdue, UTEP

Building of the new NEMO

Objectives for new NEMO code:

simulator.
Roadmap and first results.
NCN i A = should include the functionality of the existing codes, e.g. NEMO1D, NEMQO3D,
OMEN, OMEN3d_par,...
PURDUE = should replace nanohub tools, e.g. 1D Hetero, OMEN wire

UNIVERSITY

=Modular, clearly written and easily maintainable, documented
=Single code supported by many people

Building of the new NEMO
Simulator (2010).
Michael Povolotsky,
Sebastian Steiger, Hong

Park, Tillmann Kubis @er friendly: clear script/GUI, easily visualized output

PURDUE  Michael Povolotskyi o

= Allows for expansions: new physics must be added easily

UNIVERSITY

PU RDUE paniel Mejia, Nemo5 Team @



C%% NCN Misconseptions about Ul

nanoHUB.org
Creating a user interface is a the last ( Other Users are not my 1
ste problem

COMPLEXITY?

)

YOUR USER REQUIRE- DO YOU REALIZE THAT |% WE CAN FIX OUR OR WE CAN CLOSE
GOOD POINT. i HE'S SAVING A
:S:gietobdggz_?s :Eguﬂ- NO HUMAN WOULD BE % 1D BETTER ADD INCOMPREHENSIBLE OUR EYES AND 3 MILLION DOLLARS.
. ABLE TO USE A PRODUCT |z "EASY TO USE” USER INTERFACE FOR WISH REAL HARD & WHAT DID YOU
WITH THAT LEVEL OF TO THE LIST. A MILLION DOLLARS. THAT OUR USERS § DO TODAY?

WONT CARE. ___—

/’(-’E E ! rid

www.dilbert.com scotadama@aolcom
www.dilbert.com  scottadams@pol.com

s|ulos ©2002 United Fea

Hiner_e 2901 vmne
N
VRS

CUSTOMERS CANT THEY SHOULD OUR MANUAL IS
FIGURE OUT OUR READ THE MANUAL. MORE CONFUSING
USER INTERFACE. THAN OUR USER

INTERFACE.

\

{08

( A “good” documentation is
not enough

o

Dilbert by Scott Adams / www.dilbert.com
PURDUE Y <

UNIVERSITY




d”g%ncn Simulation Design Process

nanoHUB.org

4 )

1. Designer has a wonderful idea
2. Designer chooses a simulation tool/engine
3. Designer present results

UNIVERSITY



d”g% NCN Simulation Design process

nanoHUB.org

[Designer chooses a simulation tool/engine }

UNIVERSITY



o%%ncn Simulation Design process

nanoHUB.org

{Designer presents results }

JJf Paraview ‘ & outhon

MATLAB
The Language of Technicol Computing

V!Si'l' nanoHUB.org @

UUUUUUUUUU



d”g‘bncn Simulation Design process

nanoHUB.org

ﬁ nanoHUB.org DS

Rappture




o%%ncn Simulation Design process

nanoHUB.org

i

scripts

New
solvers

Inputdeck

N

postprocessing

UNIVERSITY



O%% nen Nemo5 User Challenges

nanoHUB.org

« Atomistic representation
» Crystallography: 2D/3D space
» material-dependent parameters
» Periodicity

 Arbitrary geometries
» Different geometric shapes
»Non-standard devices

« Dependant parameters
» Alloys
»VCA

wiws”  https://nanohub.org/resources/14790 |



O%% nen Nemo5 User Challenges

nanoHUB.org

 Hardware resources.
» MPI Ranks, Cores - Nodes
» GPU/Intel Phi

 Algorithm decision.
»QTBM? RGF?

http://www.olcf.ornl.gov/titan/

H H Nonlinear Systems Time Steppers
» - :
Mult PhySICS o | e | Other | | Elr | B | P | e
» Non-llnear POISSO” / Sem|C|aSSICa|? Krylov Subspace Methods
GMRES | CG | CGS | Bi-CGStab| TFQMR | Richardson | Chebychey | Other
. . . — SVD Solvers Quadratic
* Algorithms parametrization. e | o [, TiokR | [T g
. . . . Product | Matrix Lanczos Lanczos | | ization Qhmed
» [terative Methods, Spacial Parallelization o —
Sparse Row (AL)) BENEoivers
» Preconditioners Krylov-Schur | Aroldi | Lanczos | GD | JD | Other
Vectors
» N u mber Of |te ra‘tlons Spectral Transformation
Shift | Shift-and-invert | Cayley | Fold | Preconditioner

https://engineering.purdue.edu/gekcogrp/ "
PURDUE software-projects/nemo5/numerics.php . @&

UNIVERSITY



C%% nCN Inputdeck

nanoHUB.org

Objectives for new NEMO code:

= should include the functionality of the existing codes, e.g. NEMO1D, NEMOS3D,
OMEN, OMEN3d_par,...
= should replace nanohub tools, e.g. 1D Hetero, OMEN wire

=Modular, clearly written and easily maintainable, documented
=Single code supported by many people

= Allows for expansions: new physics must be added easily

=Must be user friendly€Clear scripid5Ul, easily visualized output

PURDUE Michael Povolotskyi g

UNIVERSITY

PURDUE %

UNIVERSITY
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NCN

nanoHUB.org

examples/BuglnputDecks/Local Band_Structure/LGB.in

tructure.
Material
1{

name

regions

x=0
mole_fraction= 0
disorder_type = totally_random_alloy /disorder
seed= 1000
/I Bands:TB:sp3sstarparam_set= param_NEMO1D
Bands:TB:sp3dSsstar_SO:param_set= param_Kiimeck
}

Material
1{

name IGaAs

tag capl
crystal_structure = zincblende
regions. )

x=0
mole_fraction= 0
disorder_type = totally_random_alloy /disorder
seed= 1000

J/_Bands:TB:sp3sstar:param_set= param_NEMO1D
Bands:TB:sp3dSsstar_SO:param_set= param_Kiimeck

Material
1{

I Bands:T: suassnrumm set= param_NEMOLD
(s M S D
Lattice:strain_beta_As_Al ¢

strain_beta_Ga_As._As)
e e S

Lattice:strain_beta_As_Al In=strain_beta_As_Ga_In

}
crystal_structure = zincblende
)

x=0.
mole_fraction= 0.15
disorder_type = totally_random_alloy /disorder
seed= 1000

/I Bands:TB:sp3sstarparam_set= param_NEMO1D
Bands:TB:sp3dSsstar_SO:param_set=_param_Kiimeck

}
Material
1{

name

Latice:strain_beta_As_In_Al=strain_beta_As_in_Ga

}
Domain
= atomic_structure.
pseudomorphic.
(10,10,120) /I dimensionsin unitcells
= (truetrue false) / to riax in the z direction
8)
geometry_c n-mmmn simple_shapes.
}

URDUE

IAs_As®

threshold_energy

Hamilton_constructor = schroedddo
NEGF_object list = (contact_retarded_self_Fermiondd)

contact_retarded_self_Fermiondd_constructor = Propagationddd
contact_retarded_self_Fermiondd_solver = Propagationddd

contact_retarded_self_Fermiondd_lead_domai

rain_drain_contactl

I the next few lines obtain the Hamiltonianfor the four atomic layers
Il see equation (9) of reference [1]

G S MBS 0 S 06 A
i ise/ue, false

Paraletaer < Propagation_Parallelizer

retarded_lead_method = transfer_matrix

Ul do_output = false

Hamilton_momenta = (fake_momentum_2D)
energy_constructor = d1:Propagation_Parallelizer
Il e_momentum_1D_constructor = Propagation1.

i
11 Schroedingerin the DDO layer
)

solver
{

job_list=(assemble_H,passivate_H)
output=(energies k-points, Hamiltonian)

nam

schroedddo
type = Schroedinger
‘domain= drain_drain_contact0
active._regions = (1)

asis = spdsstar_SO
paralleize_t e s

Hamilton_constructor_drain_drain_contactl = schroeddd1

K_points = [(0,0,0)]

15
number_of_nodes =1
}

r/ this solver obtains the self energy for the source contact

i

solver
{

name = Propagationds.
type = Self_Propagation

domain = device

active_regions = (1)
Hamilton_constructor = d1:schroed1

NEGF_object list = (retarded_Green_Fermion_device0,contact_retarded_self_ Fermions)

contact_retarded_self_Fermions_constructor = Propagationds.

contact_retarded_self_Fermions_solver ropagati terator
1{
set(}
set
{
‘domain= device_0
set

domain = device_1
Hamilton_constructor_device_0= d1:Propagation_rgf_ret:schroed_neighbor

loop(2)

fake_momentum_2D_constructor = d1:schroed1

retarded_Green_Fermion_last_domain_inversior

exact flexact LRA

transmission = false.
selfenergyl_for_transmission = contact_retarded_self_Fermiond_last

contact_retarded_sel_Fermiond_last_solver pagation_last i

R T e i, “soif_Fer

‘contact_retarded_self_Fermion_rgf_solver = d1:Propag

step = (Propagation._last_inv)
isable_reinit
isable_solve = true

jon_rgt
1_rgf_ret:Propagation_rgf.i

iterator
{
set
{
_disable_solve = true
Zdisable_output = true
transmission = false.
}
set
{
_disable_reinit = false
Zdisable_solve = false
Zdisable_output = false
domain= device_3
output_suffix= last
S G
do_output = true:
}
)
I this solver i
I calculatesimvGr=E-H-
o
solver
{
name ropagation_last_inv
type = Green_Propagation
domain device.
acti

2_regions = (1)
Hamilton_constructor = d1:Propagation_raf_ret:schroed_rgf

NEGF_object_list
contact_retarded_self_Fermiond_

contact r vem\‘leﬂ self_Fermion._rgf_constructor =
1 rgf_self

" coviactTatardod sal Fermion. 1gf_solver
pagation_rgf_ret \_rgf_inv:Propagation_rgf._self

contact_retarded_self_Fermion_rgf_lead_domain = device_2
job_ist=(assemble_H,passivate_H)

output=(energies k-points, Hamitonian)

active_regions

th_basis = sp3sstar_SO
parallelize_here = false.

number_of_nodes= 1

}
}name Lt

typ
S |-
rt_from_one_contact= true.

1 rgf_self

(inverse_retarded_Green_Fermion_last_domain, contact_retarded_self_Fermion_rgf,
d_last)

Inputdeck

1 this solver obtains the inverse Green's function for the subdomains.
Il calculatesinvGr=E-H-sigma
o

solver
1{
name = Propagation_r
= Green_Propagation
domain devic
active_regi

5= (1)
Hamilton_constructor = d1:Propagation_raf_ret:schroed_rgf

JINEGF_object list
NEGF_object_list

inverse_retarded_Green_Fermion_device_rgf,contact_retarded_self_Fermion_rgf)
inverse_retarded_Green_Fermion_device_rgf,contact_retarded_self_Fermion_rgf)

contact_retarded_self_Fermion._rgf_constructor =

rgf_self

pagation_rgf_ret:Propagation_rgf_inv:Propags
contact_retarded_self_Fermion_rgf_solver

pagation_rgf_r pagation_rgf_inv:Propagation_rgf_self

contact_retarded s se" Fermion_rgf_constructor =

Propagation_rgf_self
rgf_sover =
pagation_rgf pagation_rgf_inv:Propagation_rgf_self

active_regions = (1)
He

contact_retarded_self_Fermion_rgf._lead_domain= source_contact

inverse_retarded_Green_Fermion_device_rgf_constructor = Propagation_rgf_inv
inverse_retarded_Green_Fermion_device_rgf_solver = Propagation_rgf_inv

Parallelizer =

i1:Propagation_Parallelizer
fido_output = true

Hamiton_momenta = (ake_momentum._20)
ropagation_Paralleizer
(enemy'lke momentum_20)
fake_momentum_2D_constructor = d1:schroed1

Il terate over subdomains

(Propagation_rgf_self)

_step
iterator
1{

set

_disable_solve = true

domain= device_0
loop(3)
lamilton_constructor = d1:Propagation_rgf_ret:schroed_rgf
NEGF_object list = (contact_retarded_self_Fermion_rgf retarded_Green_Fermion_device0)

contact_retarded_self_Fermion_rgf_constructor = Propagation._raf_self
contact_retarded_self_Fermion_rgf_solver = Propagation_rgf_self

contact_retarded_self_Fermion_rgf_lead_domain = source_contact

retarded_Green_Fermion_device0_constructor = d1:Propagationds:Propagation2
retarded_Green_Fermion_device0_solver = d1:Propagationds:Propagation2

Parallelizer = d1:Propagation_Parallelizer

Herative_daimping = 111067032 ex0.0.4)
Uido_output = true:

energy_constructor = d1:Propagation_Parallelizer
Ile_momentum_1D_constructor = Propagationt




d”g% NCN Prototype #1 (InputDeck Editor)

nanoHUB.org
In-putDeckTree :JT‘ View . About
g ey
R Do e Features:
[l Download Python Input Deck
e » Load inputdecks (.in) and database (.mat)

» Modify/Add options
» Download ‘new’ inputdeck (.in, .py)

» Good

» No software (client) installation required
» Portable (web browsers)
» Visualize inputdeck hierarchy

» Bad

» Web-server is required + php interpreter installed

» No device visualization

» No user feedbacks

» No entities (Solvers, Domains, ...) state

» No Nemo5 execution

» Session files

» |t doesn’'t work for recent regions descriptors %

UNIVERSITY



O%% NCN Prototype #2 (NemUI)

nanoHUB.org

[T
fhaceh oxawld DeWHEDDY e
i Ty

Comparars

e Features:
» Load + Visualize inputdecks
» Visualize 3D Device representation
» Save modified inputdeck (.in, .py)

mmmmmmm==e=_ « GOOd

» Nemob5 as a library
v wxWidgets .. )
Cmss.p,a,fom?mm » Entities Wizards

» Visualize inputdeck hierarchy
» Visualize solvers dependencies

* Bad
» Additional libraries required (WxWidget + GTK)
» No portable
» No user help for new options
» 3D user interaction slow (remote conections)

g
=
=

-0

=

il e

B



ﬂ n s

nanoHUB.org

» Features:
» Load + Visualize +Interact with inputdecks
» Visualize 3D Device representation
» Visualize Atomistic representation
» Save modified inputdeck (.in, .py)

» Good

» Nemob5 as a library

» Visualize inputdeck hierarchy

» Portable

» Additional software (client) installation is optional
» Extensible

» Connected with Nemo 5 auto-documentation

» ‘unroll’ Device templates

» Bad

» Still under development, pre-alpha version
» |t doesn’t work for recent regions descriptors




C%% nen Nemo Server Architecture (1)

nanoHUB.org

o ——— i —— —

o
b %
‘r ' o
b

ver

UNIVERSITY



o%‘b NCN Nemo Server Architecture (2)

nanoHUB.org

! |
i Ii:O__Je i
== | Javascript client
| |
| }

e

Auto-generation of rappture
XMLs is possible

Eclipse Plugin

~

Paraview Plugin

UNIVERSITY



C%% NN CANVAS

nanoHUB.org

ERLILL | ————

File Database View Plugin About | [/home/dmejiapa/NEMO_Carter_Petsc3.4/prototype/examples/Device] UNTITLED

Input Deck Tree

Input Deck
ere Interaction visualization
Options Running Jobs
- = [nemo_run_1425507247) Done
X Exr B~ g
Option Parameter

Options Grid

" 3D geometrical

representation

Properties

Workspace

Loading...

PURDUE @

UNIVERSITY



&g% plag DATABASE EXPLORER

nanoHUB.org

lFile Database View Plugin  About | [/home/dmejiapa/NEMO_Carter_Petsc3.4/prototype/examples/Device] gdlab_new_input.in

Input Deck Tree Workspace | Database X
~ (= Input Deck Name Formula Value
- & Structure i

- (= Device L
Material lEs

Material * Eu

Material X

Domain * Fe
- (= Geometry * Fm

Region T

Region % Ca

[E) Region

=] & Solvers
Options 0.2833 0.2833 Ripoingiobs
e [nemo_run_1425507247] Done
X B @By 5
Dption St 0.341 0.341
L GaAs:Bands:BandEdge:Ec 1.4225 1.4225
GaAs:Bands:BandEdge:Ec_G Ev+Eg_G 1.42248
GaAs:Bands:BandEdge:Ec_L Ev+ Eg_L 1.70696
GaAs:Bands:BandEdge:Ec_X Ev + Eg_X 1.89886
GaAs:Bands:BandEdge:Eg Eg_Gamma 1.42248
——— 1.519 - 0.5405E-3*Phys:TkelA2 /
ge:tg (Phys:Tkel+204) 142240
e : 1.815 - 0.605E-3*Phys:Tkelr2 /
GaAs:Bands:BandEdge:Eg_L Chys:Thals204) 1.70696

Workspace
1001 N ACAE 2%Dhe i ThalaD /

PURDUE

UNIVERSITY




File Database View Plugin About l [/home/dmejiapa/NEMO_Carter_Petsc3.4/prototype/examples/Device] device_wire_metaS_nm.in

Input Deck Tree Workspace

- & Input Deck

~| (& Structure
= (= Device

Material

Material

Material

Material

Domain

Domain

Domain

Domain

Domain

Running Jobs

[WOrkspace i

Options

X @Ev @~
Option Parameter
base_material ~ Si_device

crystal_directioni | (1:0:0)
crystal_direction2 (0,1,0)
crystal_direction3 (0,01
dimension (38,8,8)
objects 68
geometry_descrip = simple_shapes vertices 192

triangles 288

tion

MESSAGE: Camera synchronized at server

PURDUE

UNIVERSITY




PLUGINS

Workspace | Bokeh Test

Python Source

Visualization

File Database View Plugin About
Input Deck Tree
|=] vomdin
[5) Domain
[E) Domain
[5) Domain
[5) Domain
[£] Domain
[5) Domain
[5) Domain
[2) Domain
[£] Domain
[5) Domain
[N
Options
X Bv @8- (2
Option Parameter
base_material Si_source
crystal_direction1 (1,0,0)
crystal_direction2 (0,1,0)
crystal_direction3  (0,0,1)
dimension (1,4,4)

geometry_description

leads

PURDUE

UNIVERSITY

simple_shapes

(source_contact,

source_source_s

<

25

20

PR IS VN T NS N SN S S T AN T T A N SN AT ST S S SN SN S T T N1

bokeh

postprocessing

o



fe00.rcac. purdue.edu:3000/index.htm c “ e

. Python Source
Opisable L Cookies~ #CSS+ |iForms~ [Eimages~ § Information~ §@Miscellancous+ ' Outliner & Resizew 4*Tools~ <>View Source~ fljOptions »
Visualization
File Database View Plugin About

 Input Deck Tree Workspace | Bokeh Test * VTK Potential * | VTK Structure * Potential

|

= Input Deck
(= Structure

(= Device
[5] Material
|=] Material

| Material :
i, Fatens Potential

[5] Material
[Z] Domain

Plugin Editor
§ conte-fe00.rcac.purdue.edu:3000/plugin.htm L L ugin Edito
conte-fe00.rcac. purdue.edu:3000/plugin.htm @ - # -
= Python Source
OPti8 yisyalization Python Source

=c Run Plugin Parameters «

reader = vtkUnstructuredGridReader()
reader.SetFileName (PLUGIN_FILENAME)
reader.Update()

» geometryFilter = vtkGeometryFilter();
geometryFilter.SetInputData(reader.GetQutput());
geometryFilter.Update();# Needed because of GetScalarRange

9 output = geometryFilter.GetOutput()
scalar_range = output.GetScalarRange()

2 mapper = vtkDataSetMapper()
! mapper.SetInputData(output)
mapper.SetScalarRange(scalar_range)

& actor = wvtkActor()
/ actor.SetMapper(mapper)

) renderer = vtkRenderer()
renderer .AddAct tor)

el B b B s -

Visualization

PURDUE




cZo M TEMPLATE DEVICES

nanoHUB.org

iFIIe Database  View Plugin  About | [/home/dmejiapa/NEMO_Carter_Petsc3.4/prototype/examples/Device] device_QD_stack_meta.in

Input Deck Tree Workspace

- & Input Deck
~| = Structure
- (= Geometry
Partitioning
- (&= Device

Material
[ material
Material
Material
[5) pomain
- & Geometry

Running Jobs

[nemo_run_1425507247] Done

Option Parameter
max (12.5,12.5,8.5)
min (7.5,7.5,3.5)
priority 3
region_number 3
shape dome

objects- 14
Nerrices Sl S8
fridnglds 1968

MESSAGE: Camera synchronized at server

| | I B o
‘source_dimension channel_tength drain_dimension wial
T e — Laswsant]

R S | il Running Jobs
HEEE 1 ] ! i R [nemo_run_1425507247] Done
S T I | 1 i i g 8.8
by i i | [
R R I | i | pemosic_rection i P
| A | 1 i L f§
e =
source_contacts
source_floating_contacts ‘
G Gt e
ERER T ] 1 i RE
(] i ; : [} [
i i
471 E B NE— — SR N -
IR | i I
RUEE! | i P ki !
- : - Workspace
&

PURDUE

UNIVERSITY




g MCN PREDEFINED VIEWS

nanoHUB.org

| File Database View I Plugin  About | [/home/dmejiapa/NEMO_Carter_Petsc3.4/prototype/examples/Device] device_QD_meta_test.in [

Input Deck Tree Workspace

= (& Input Deck
- (= Structure

- (= Geometry
Partitioning

- [= Device
Material
Material
Material

Domain
- (= Geometry

Region

Region
Region

Running Jobs ;

Workspace

Options

X B~ . v
Option Parameter
base_material ~ GaAs_bulk

crystal_direction1 | ¢110:0)

crystal_direction2 (0.1.0)

crystal_direction3 | (01) objects 12
di " an vertices 593
T 1 triangles 1008

MESSAGE: Camera synchronized at server

PURDUE

UNIVERSITY



g MCN HIDE/SHOW GROUPS

nanoHUB.org

File Database View Plugin  About I/h EMO_Carter_Petsc3.. | device_wire_metaS_nm.in I

Input Deck Tree Workspace

= & Input Deck

- & Structure
- & Device

Material

Material

Material

Material

[} Domain

Domain

Domain

[0} pomain

Domain

Options Running Jobs

x =~ m- (5]
Option Paramater
base_material  Si_device

Workspace

arystal_direction] (1,0,0)

crystal_directionz  (©1:0)

crystal_directions 001
dmension  (38,8.8)
58

abjects
geometry_descrip  simple_shapes vertices 192
tion triangles 288

| Flle Database View Plugin  About | (/h

Input Deck Tree

= & Input Deck

- & Strucwre
- (& Device

Material

Material

(1] Material

Material

Domain

[5) bomain

Domain

[] bomain

Domain

Running jobs
Workspace

Options

X @~ m -~
Option Parameter
base_material  Si_dovice

erystal_directiont (100}

L | G0
el s | (003
dimension  (38.8.8)

geometry_descrip  simple_shapes

PURDUE

UNIVERSITY



dvg% NCN ERROR HANDLING

nanoHUB.org

OATARASE_NOT_FOUND

| mat st Detabuse il be Saabied
| EREOR Thare i & problers busbdag thes wpwtdech
[ 1 'vhemant n

e

el ran_p
ot Ioand (0 namarpace VT

PURDUE

UNIVERSITY



cZo M LAUNCHER

nanoHUB.org

File Database About

Input Deck Tree

= Input Deck

Structure

Options | ‘
X BB New Property 8 Creat | || Number of ranks to use. This will override any value in the resources
file.
Option Parameter | n

- objects: 22, vertices: 176, face

OV
ng Jobs

[nemo_run_1424798408] Done
X B~ A [nemo_run_1424918053] Done
[nemo_run_1424918068] Done
Option Parameter [nemo_run_1424918095] Local
[nemo_run_1424918498] Queued

triang Workspace

MESSAGE: /home/dmejiapa/NEMO_Carter_Petsc3.4/prototype/bin//launcher run /home/dmejiapa/NEMO_Carter_Petsc3.4/prototype/nemo_1424918498.in -ranks 1 -nodes 1 -runner -out nemo_run_1424918498 -no-interactive was executed successfully

PURDUE !

UNIVERSITY



o5

NCN

nanoHUB.org

GALLERY |

File Database View Plugin  About Carter.Petsc3.4)
Input Deck Tree. Workspace
-1 & Input Deck
- B> Structure
- & Device

aystal_drectiont | (10

crystal_drection2 | (%1

erystal_direction3
dmenson (384

(0.0.0)

geometry_descrip | simple_shapes
tion

.0)

0

8.8)

MESSAGE Camera synchroni

PURDUE

UNIVERSITY

ized at server

File Database View Plugin  About | |

Running Jobs

 Carter_Petsc3.4

Input Deck Tree

Workspace

- & Input Deck
- (& Structure
- (& Device
[2) Material
2] Material
2] marerial
) Material

[] pomain

Options

x @~ |- (5]
Option Parameter
base_material  Si_source

erystal_directiont | (1:00)

crystal_direction2 | (01:0)

ystal_divections | (001
dimension (1.4.4)

geometry_descrip  simple_shapes.
ton

device.wire_metaS_nm.in

Carter_Petscl.

) Carter_Petsed.

Carter_Petsc3.
Carter_Petse3.

. Carter. Petsed.

Carter Petsc3.
Carter_Petsc3.

. Carter. Petscd.

. Carter_Petsc3.

Carter_Petsc3.

_Carter_Petsc3.

Carter_Petsc3.

Carter_Petscl.

Carter_Petsc3.

Carter Petsc3.
Carter_petsc3.

. Carter. Petsc3.

Carter_Petsc3.
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cZo M GALLERY 1

nanoHUB.org

File Database View Plugin  About

| 2/NEMO. Carter. Petsc3. 4/prototype/examples/Davice] device. QD meta_usman_ structin

Input Deck Tree Workspace
(& Input Deck
e Strudture
&> Geornetry
[3) Partitioning
(= Device
[ material
[2) Material
[31 material
[5) Material
(5} Domain
> Geometry
[} Region
B Reglon Running jobs
| Region E
=] | Workspace
Options. 1B )
X B M~ (g
Option Parameter
base_material  Gafs_bulk
aystaldrectont | (1:00)
aystal_drectionz (010
aystal_direction3 (001 objects 12
wertices $83
dimension (11,1 wtangles. 1008
MESSAGE: Camera synchronized at server
File Database View Plugin  About | | /i MO._Carter_Petsc3 . amples/Device] device. QD_meta_1est.in
Input Deck Tree Waerkspace
(& Input Deck
- (& stnucture
- (= Geometry
[2) Partitioning
- & Device
[5) Material
[5) Material
[) Macerial
[5) Material
[3) oomain
- = Geometry
[3) Region
=
B Rawon Running Jobs
Region
. Workspace

- [eanse)

aystal_drectiont | (100
cystal_drectionz (0110}
erystal_directiony | (001}

gmensen (1,11}

MESSAGE: Camera synchronized at server

PURDUE
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NCN GALLERY IIi

nanoHUB.org

File Dambise View Pugin  Abowt | | Carter._Patsc3 | device.quas!10,in
Input Deck Tree Workspace
= & Input Deck
@ Structure.
-] & Device
) marerial
[5) material
[2) material
[ pomain
[ pomain
[5) Domain
[2: Domain
|5} Demain
[£) Domain
. Options Running jobs
[nemo, run. 1425507247) Done
X m- @ -5
Option Parameter

‘Workspace

MESSAGE: Camera synchronized at server

File Database View Plugin  About j ) Carter_Petscd. device.QD.meta.usman_struct.in

Input Deck Tree Workspace

- & Input Deck
- & Swucwre

- (> Geomeny
[ Partitioning

=/ & Device
[2) material
[2) Material
[ Material

(1,00

(01,0

00.1) objects 12
yrertices §93
ann triangles 1008

MESSAGE: All Atomistic domains. have been hidden

PURDUE
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cgoNCN GALLERY IV
NaNo .Org

file Oatabase View Plugin  About | _Carter_Petse3. NWFET_3x3_Samsung.in
Input Deck Tree Workspace
[5] Region
B Reglon
[5] Region
[51 Region
[5] Region
[5] Region
[ region
[3] Region
[5] Region
[2] region
- (& Solvers
= (= Solver
T Running Jobs
Workspace
v @~
:ﬁf m = [se3.4/protatype/examples - | Change |
max (20,3.39,3.39)
min (10,-0.,-0.1)
priority 3
region_number 2
shape cuboid
abjects 84
vertices 256
iangles 384

MESSACE; Camera synchronized at server

File Database View Plugin  About Canter_Petsc3. Device] QTBM. wire.in

Input Deck Tree

- & Input Deck

- & Structure
- (& Device

[} Material

() Domain

) Domain

[B) pomain

[2) pomain

[E) Domain

2 Boma

[} pomain

[5) pomain

Runing Jobs

[nemo_run_1425507247] Done

Si_channel
(1,00
01,00
e | e
dimension (5.6,5)

geometry_descrip  simple_shapes
tion

Workspace

PURDUE !
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cgoNCN GALLERY V

File Database View Plugin About | I/h i 0. Carter_Petsc3. inputn

Input Deck Tree | workspace

“ & Input Deck
- & Structure
[~ & Geometry
[2) Partitioning

| | Running Jobs

[nemo_run_1425507247] Done

(7,7,6.08792)
(3,3,1.56532)
3
region_number 3

shape dome

trianglés 24 3 | Workspace

File Database View Plugin  About NEMO_Cartér_Petsc3. pre_uth_InAsSb_BLD.in

[
Input Deck Tree Workspace

= & Input Deck
-] & Stucture
[5) Marerial
[ Material
Material
Material
[B Material
[£) pomain
[5 pomain
Domain
[3 pomain
[ pomain

Options Running Jobs.

(nema_run_1425507247] Done
gate:Bands:BandE. 8.8
dgefg X

gate:Bands:BandE 0.5
dgeml_X
gate:BandsBandE 0.5
dge:mstar_c_dos

gateBandsBandE 0.5
dge:mt_X

gatedlatticerepsio 3.9
n_dc

Workspace

MESSAGE: Camera synchronized at server
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C%% AN ALLERY VI

nanoHUB.org

File Database View Piugin  About NEMO,_Carter_Petscl. Device] device. QD _meta_testin
| Input Deck Tree || Workspace
5] Inpur Deck.
- & Stnucture
(& Geometry
[ Panitioning
& Device
[ Material
[) Material
[3) Material
[5) Material

Running jobs
Workspace

(0,2,0)

00.1)

dimension [{RR}]

MESSAGE: Camera synchronized at server

File  Database View Plugin  About Caner. Patsc3 Device] device_wire.metas nm.in

Input Deck Tree. Workspace

& Input Deck
o> Structure
- & Device
[ Material
[ Material
[ Material
[ Material

[5) Domain

Running Jobs
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d%% NCM Nemob GUI Other Features

nanoHUB.org

« Multiple users/session annotations

« Lightly Webserver implementation

o Support Templates

e Multi-threaded boost/thread:

 Nemo5 no thread-safe avoided with mutex
boost/mutex and boost/lock

* Running lastest version of Three.js

e Error handling Json protocol

PURDUE o



&g%ncn Nemo5 GUI - RoadMap

nanoHUB.org

Alpha Release

2013|

12/10/13 11/30/1402/28/15

Beta Release
| 2013 | 2014| | | 2015

03/01/15 07/30/15

Official Release V0.1
| 2013 | 2014 | 2015

08/01/15 12/31/15

PURDUE :@
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d”g% ﬁ%sﬂ Alpha Release - TO-DOs
NanNo .org

 Launcher non-blocking V4

« Launcher prefixed folder names [/]

« Change Workspace directory /]

 BUGs BUGs and more Bugs

» Migrate Nemo Scripts to error handling infrastructure /]

UNIVERSITY



C%% n%eﬂ How to use it
NaNo 0rq

« COMPILE

» make server METHOD=XXX —| N

* RUN
» ./bin/nemo_server [URL PORT THREADS DOC_ROOT WORKSPACE_PATH LAUNCHER_PATH]

« ENJOY

» http://<<PURDUECLUSTER.rcac.purdue.edu>>:<<PORT>>/index.htm
v DEBUG: default port : 3000, default number of listening threads: 1 (2 threads total)
v RELEASE: default port : Random Available, default number of listening threads: 4 (5 threads total)

PURDUE %
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0%% NCr summary

nanoHUB.org

= We have presented a developing version of NemoServer and NemoClient as
a Graphical user interface (‘GUI’) for Nemo5.

» Main features:

Only Libraries required for Nemo5 are required, No more.
3D Visualization/Interaction of the device structure
Dynamic context layout;

Nemo5’s auto-generated documentation is visualized
Database explorer

Resources configuration and Launcher

Plugins

AN

DN NI NI NI NN

» Future work:

Add solver’s dependencies visualization / modifications
Add realtime resources visualization

Entities Wizards.

Export rapture tools

More + any suggestion from you....

DN NI NI NI NN

PURDUE paniel Mejia, Nemo5 Team @3
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