Standard Model of Scientific Computing

All users must do these things...

Define the Run the Ancolyze Archive
Ovipu? Ovipu?
01100010 -
01101001 .
01101110

01100001
01110010

01111001

Write an input file in a Manually launch jobs Analyze simulation
format reminiscent of on impressively

Store data...
output in its most raw somewhere!
a dead language terrifying machines and unlimited form

Super-users think these are easy tasks, but most users are
overwhelmed!



A cooler model of Scientific Computing

Define the Runmn the Ancolyze Archive
Simulator Ovipu? Ovipu?
Ry 01100010 —
01101001 b
01101110
01100001
01110010
01111001
Write an input file in a Manually launch jobs Analyze simulation Store data...
format reminiscent of on impressively output in its most raw somewhere!
a dead language terrifying machines and unlimited form
\!/ Most of the stuff we
It would be better to _/ = need to do can be
have a computer I < e encapsulated for ease
program handle all of of use and/or
that... automated entirely

with improvements.
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it do in 9 pictures or less
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http://www.youtube.com/watch?v=8nJg1QU9cP4
http://www.youtube.com/watch?v=lbdaODQkVKQ

Where does it work?

Advanced
Nuclear Manufacturing

Data
Analysis

More 3rd Party
Tools

Coming in FY16!

Batteries

>
7/

Advanced
Materials

Quantum
Computing

Astrophysics

Basic 3D Geometry
and 2D Mesh Editing




Usability in Modeling and Simulation

How | send messages around the How | send messages to my code:
World:

2 @ = i 9:33 AM

/xolotl ../benchmarks/he-W 2067 .txt --
handlers dummy --petsc -ts_final _time
1000 -ts_final time 1000 -
ts_adapt _dt max 10 -

TR ' ts_max_snes_failures 200 -pc_type
e fieldsplit -pc_fieldsplit _detect coupling -
fieldsplit 0 pc type redundant -
E ‘FJ’?;,Ja?i)r,wBigTa?:on #eclipse ICE for . p '_ _p — yp .
200 students @ORNL tomorrow. | fieldsplit_1_pc type sor -ksp_monitor -
can't remember when | last spoke to
such a large audience. ' tS_maX_StepS 3

Jay Jay Billings ]
@FozzTexx @ProfFerguson ... who is
L nerfarmina esome weird comniiter

Really?!



How does it work? Plugins!

Components of NiCE
]
«component» «component»
“INiCEClient | — 1:- ~INiCECore
‘...‘ .".r. 1
« tzp.e» <<.u'§ gy
F K «component
«component» “INiCEltem

ZINiCEDataStructures

Plugins are:

e Dynamic Services - Completely reusable components!

e ‘“ltem” Subclasses - Most of the work is already done by the platform
e Self-contained, business logic - ONLY your code, not Ul, etc.

e Tools - Reusable components, tools, or things other



How does it work? Part 3

MyFirstitem Class Diagram

«interfaces
2] ltemBuilder

| Item

g2, getlitemMame () : String

{2 getitemType () : ltemType yay
ﬁbuild ( projectSpace : IProject ) : ltem

FEssEsEsEREE S8 S

| MyFirstltem

—| MyFirstitemBuilder _ _ e _
— | ...oodnstantiate» ) g2 MyFirstitem ( project : IProject )
Eg nam? LEng & setupForm ()
| CRtvpe - ftemTvpe &, reviewEntries ( preparedForm : Form ) : FormStatus
ﬁprncess ( actionMame ; String ) : FormStatus




How does it work? Part 4

42 Iltem Manipulation Activity Diagram

Create a new instance
=]
of an ltem

]_

proper ltem
subclass

User NIiCE MyFirstitem
Find and
_instantiate the Setup the

& Form and any
private date

v

Modify the
&2 parameters,
set values, etc.

)

J

If more information is needed

N
Cad

\

( Review new data to
-

check
dependencies

Specify what
the Item
should do

=]

-
-

Nothing to review or review
passed

£

|
\

Process Form
@ datato do
awesome task

=
=

if not
satisfied

if done




How does it work? Part 5

Things to keep in mind:

e You only write business code

e Ul and marshalling are provided by the platform (unless you want to
extend it)

e Codify only what is needed; reuse what you already have
(preprocessors, etc.)



How does it work? Part 6

£ Properties

! Node properties

Data . : ; 2
All properties available for this node can be medified here.
All of the data

Type:

M =0

structures are backed —

by sophisticated tools

so you deal with your -
domain. ~

restart_file_base
scheme explicit-euler

im

K

implicit-euler

- - splitting
Standardization for 0 sscheckro pici eulr
; crank-nicaolson
- ] s5_trmin bdf?
th e win ! W start_time k-2
[ time_period_ends
[ time_pericd_starts
[l time_pericds
[E] timestep_tolerance 2e-14
[l trans_ss_check true
¥ type Transient
[El use_multiapp_dt true
il verbose true
[ |_abs_step_tol -1
il |_rmax_its &0
[l I_tol Be-3
il line_search 'none'
[l nl_abs_step_tol le-50
¥ nl_abs_tol 1e-10
] nl_max_funcs 10000
Il nl_max_its 10
[l nl_rel_step_tol le-50
¥ nl_rel_tol le-d
[ ___Qn_fe_reinit true
4| [T

Comments

Mumber of times each timestep will be selved. Mainl
The relative nonlinear residual drop te shoot for durin
The scale factor for the predictor (can range from 0 tc
Use when restarting a calculation to force a change in
File base name used for restart

Tirme integration scheme used.

Top-level splitting defining a hierarchical decomposit|
Whenever the relative residual changes by less than th
Minimum nurmber of timesteps to take before checkil

The end times of time periods

The start times of time periods

The names of periods

the tolerance setting for final timestep size and synct
Whether or not to check for steady state conditions | _

If true then the dt for the simulation will be chosen by

Linear Absolute Step Tolerance

MNonlinear Absclute step Tolerance

Max Monlinear solver function evaluations =

Monlinear Relative step Tolerance

Specifies whether or not te reinitialize FEs i




Different views of the same data

4 )

<£Ent rj..rJ defaultValue="1,7899" ready="true" changeState="false"=
<AllowedValueType=Undefined</AllowedValueType=
</Entry:=

- J

/

o

entryl = new Entry() {
protected void setup() {
allowedValues = new ArraylList<String=>();
allowedValues.add("0");
allowedValues.add("50");
defaultValue = "1";

~

allowedValueType = AllowedValueType.Continuous;

}
};

entryl.setName ("Generic 1");

)

All of these are logically equivalent because of the standardization!

+ Input File(s)
This section contains the name of the file(s) used by this |ob.

Input File:| Caebat_Model_1 conf

~N

~ Electrical Properties
Electrical properties and setttings

Current Flux:

3602431

- J

Enabled Mame Value
[l predictor_scale

Comments

The scale factor for the predictor (can range from 0 to 1)




