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The Sandia Analysis Workbench

An integrated
environment for
engineering
analysis
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(5 Files

3_point_bend_testl.i[2/2]
3_point_bend_testla.g[1/1]

i emecd 171
5 displacement_y.txt[1/1]
t‘. fetidp.txt [1/1]
T gpm_functions.tet [1/1]
gpmxt[1/1]
T resutts_outputaxt [1/1]
B solveraxt[1/1]
il testinp [1/1]
5, y_reaction.bdf [1/1]
“1 y_reactionh [1/1]
b {5 > Materials
» G5 sivBAws
» (% WorkPraductsDocumentFolder

[ *3_point_bend_testLi 53 ‘

5 Outline | 572 Job Status 52

2 x[E~ -8

6-begin sierra 3_point_bend_testl

8 # {include("gpm_functions,txt"}}
) {include("gpm_functions.txt"}}
]

{include("gpm.txt")}

13=  begin property specificotion for material Default

14 density - 1000.

152 begin parameters for model ELASTIC
16 poissons ratio = 8.3333
17 youngs modulus = 3E7

18 end parameters for model ELASTIC

19 end property specification for material Default

21=  begin property specification for material mat_i

2 density - 8929
23 begin parameters for model elastic
2 poissons ratio = 8.245

25 youngs modulus = 195.8e+@9

end parameters for model elastic

end property specification for material mat_1

29 # Functions for conditions

[Name Machine |Stage Queue Status |SubmitDate |
Joint_model_SALINAS  shasta Finished | Completed  Tue Nov 24 15:56:2-
Joint_model_SALINAS  shasta Finished  |Completed  Tue Nov 24 16:01:1
Joint_model_SALINAS  shasta Finished | Completed  Tue Nov 24 16:20 0
dilb_blivet 060515 thunderbird Finished  |Completed  Tue Nov 24 1637:1
Joint_model SALINAS  thunderbird |Finished | Completed  Wed Nov 25 12:09:2
Tail_assy thunderbird Finished | Completed | Wed Nov 25 12:25:4
Tall £~ Cimichbad il WA Klas D€ 12:20.2
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&:, Team Members 52 | = Properties =0 ™ /gscratch/elhoffmfjoeDema2 fFiles
% 3 =] -v.oo01 s
& ) size |Modified
Role Email Name -0.0002 [i] 3_point_bend_test1.i 7.9KB Nov 3,2010 1:00:07 P,
Team Member | mjgibso@sandia.gov Gibson, Marcus | [l 3_point_bend_testlacfg 284 bytes Now 3,2010 1:00:16 P
Praject Manager elhoffm@sandia.gov Hoffman, Edward|| -0.0003 @] 3_point_bend_testla.g 1MB Nov 3,2010 1:00:09 P
Team Member  jagreen@sandia.gov Greenfield, John . 2] 3_point_bend_test1a.9.4.0 322 KB Nov 3,2010 1:00:16 P
i 4] 3_point_bend_test1ag.4.1 355.9KB Nov 3,2010 1:00:16 P
it 2] 3_point_bend_test1a.g.42 385.2 KB Nov 3,2010 L:00:17 P!
. [4] 3_point_bend_testla.g.4.3 345.9 K8 Nov 3,2010 L:00:17 P
_0.0006 =1 3_point_bend_testlalbd.err 0bytes Nov3,2010 1:00:16 P
7/ 3_point_bend_testla.lbd.out 2.1KB Nov3,2010 1:00:16 P
-0.0007 | 3_point_bend_testla.nem 204.7 KB Nov 3,2010 L:00:16 P &
~| 3_point_bend_testla.pex 588 bytes Now 3,2010 1:00:16 P, ¥
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Model Building

Graphical
model building
for many in-
house codes
including the

Select Other ...
Reset Zoom

Refresh Display
All Visible

Zoom To
Rotate About
Fly Into

Locate

Draw

Isolate

Toggle Visibility
Measure

B Create Volume
X Delete

A Modify
g Transform
B2 Imprint
&? Boolean
3 Webcut
Display

YyYYY yYYY

u u Mesh
ierra suite
Show Quality
& Mesh >
d C T I I @ Exodus =
a I l Assign Materials > aluminum
Apply Loads >
Apply Boundary Conditions >
v Reset
LJ‘- List Information 2
7
U.S. DEPARTMENT OF V' SNA7T = Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Sandia
ENERGY ."‘v& Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department .
Nationat Nuclesr Securtty Admintatration of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. Natlﬂllal .
SAND2016-7247 PE Laboratories




Job

Template drive
easily user
customized,

heterogeneous
resources
uniform
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Submission

8.N.0 Edit Configuration
Edit configuration and launch.

n Select the code and machine for the job submission, then select an execution template. Set the parameters of the job @
submission

finnur files. aueue._numher of nodes. inh time__etc) under the Resnurces. Machine. and Fxecution Instructians rabs.

Name: | far_field_pressure

3 Main| T Common | <) APC Repository |

Code:  |Presto =

— Execution Template: |presto-glory B
Machine: | glory :I

[“Resources | Machine  Execution Instructions |

- e e T ———r e R
N0 Edit Configuration | Srowse
Edit configuration and launch. P Check All )
Select the code and machine for the job submission, then select an execution template. Set the parameters of the job | T
submission n-Check All )
tinnur files. aueus_number of nodes. inh time._ete) under the Resources. Machine. and Fxerution Instructions tahs.
b
makes access to =
“;1 Main] = Common| 41 APC Repository | |
Code:  |Presto = — Remave
= Execution Template: | presto-glory
Machine: |glory - e
= variables... |
| Resources | Machine | Execution Instructions |
Queue: v
{ Revert
Remote Directory: Jgscratch1/S{usernamet/DryRunTestProject/${subdir.name} ==
] Clear remote directory prior to job submission
Number OF Processors: |2 PPN: 16, Nodes: 1  &m )
Job Time: Hours: |1 Minutes: |0 Seconds: |0 -
Account: |Frozeeaz =
Apply ( Revert )
Close ) [Rrumd)
4
Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Sandia
Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department .
of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. Natmnal
SAND2016-7247 PE Laboratories




Job Monitoring and

Distributed File Management

Debug, track, and access jobs

= . [z Refresh Utilization Information
|Z local file://localhost/ & I .
i@ Stop utilzation refresh jobs on redsky

[# Reset Connection on redsky
[ Disable Connections

[ Edit properties for redsky

& Open Terminal
A Af 100N [T

(@ Machines ¢ i Dependencies Tree | [~] Problems | 5 Progress BE R &&E v= O
Estimate Job Start for Processors: 16 C Hours: 1 C  Minutes: 0 o LG

Name URL % Utilized Estimated Job Start for: 16 procs @ 01: ~
(% skybridge  ssh://skybridge.sandia.gov/fscratc... Immediately (2017-02-22 09:28:...
[# chama ssh://chama.sandia.gov/fscratch/ej... Immediately (2017-02-22 09:51:...
[#uno ssh://uno.sandia.gov/fscratch/ejfried : : e e

[# serrano ssh://serrano.sandia.gov/gscratch/... B Browse File System

B redsky ssh://redsky.sandia.gov/fscratch/e;j...

Queue Info | 2

Job Name Stage
i test Finished
1 test Finished

# Crush_e... Finished
# Crush_e... Finished
ECrush_e... Finished
&1 Crush_e... Killed

% Crush_e... Finished

[ Settings | #3 Job Status 83

Showing 7 jobs (limited to 500). 2 filters are active.
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Scientific Data Management
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search B Team Members 53 | e XE~ O
Role | Email | Narme
Team Member daclay@sandia.gov Clay, Douglas A.
Manager riclay@sandia.gov Clay, Robert L.
Team Lead elhoffm@sandia.gov  Hoffman, Edward L.
Team Member jagreeni@sandia.gov  Greenfield, John Andrew
Teamn Lead kholson@sandia.gov  Olson, Kevin Harold
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Metrics show widespread adoption of SAW
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— Active Users
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Data are for internal Sandia users only

Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia
AY Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department
of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000.
SAND2016-7247 PE

&
lﬁ!
)

2017

+ 90
T 60

+ 30

210

180

150

120

Active Users Each Quarter

Sandia
National
Laboratories



New Challenges

Ensembles
..of multi-step processes
..with constant variations
..often needing manual intervention
..running on unreliable machines
..providing high-consequence evidence
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Automated
workflow...

The

olution

integrated with
everything else

in SAW

@ENERGY NISA
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Workflow System Requirements

« Workflow engine independence
Minimal server installation

Flexible system architecture
— “Everything executes anywhere”

* Low cognitive load
* Transparent and escapable

‘A.:"';-w  U.S. DEPARTMENT OF V' VA D% Sandia National Laboratories is a 'mlulti rrrrrrrrrrrrrrrrr y aaaaaaa ] and operated by Sandia Sandia

-47): ENERGY mv‘vw_‘ Corporation, a vyholly owned subsudllary of I.‘O.Ckhe.Ed Martin Corporation, for the U.S. Department .

f ‘Notiona! Nuciser Securlty Adminsatration of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. Natlona[ .
SAND2016-7247 PE Laboratories




SAW Workflow Architecture

» Graphical Workflow Editor

— Leverages some tech from Triquetrum/ESWG
— Data-driven

 Workflow Runtime
— “Abstract dataflow” (exoscale)

— Integration layer for workflow engine independence
— Highly portable
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Model Building

Edit model
components
naturally using
familiar tools
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General Function Info
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[1] *crushtemplatenp 53

= =g
ordinate 1s temperature
abscissa is time
begin values
-500.04 1.8
.00 1.0
500.00 1.0
end values
end definition for function pmdi2@_constant

begin definition for function PRGI2GNROAGINS
type is piecewise linear
ordinate is temperature
abscissa is time
begin values
-53.00 1.23|
21.18 1.9
73.90 2.80
82.20 8.75
end values
end definition for function pmdi2@_modulus

I [ mm

o

=
begin definition for function pmdi2@_rate
type is piecewise linear
ordinate is temperature
abscissa is time
L
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Job Submission

Workflow
executed locally
or remotely
using SAW job
submission

NYGA
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endloop

> || @ Workflow Node
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Job Monitoring and

Workflow status e

reported

graphically using —— EEIIEERE ARSI et

Distributed File Management
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Scientific Data Management

A workflow is
just a file, and it
can be stored
along with all the
data it uses

@ENERGY NISA

[ Project Navigator = 0O || crush Workflowiwf 5

=51 Bls & & - B

f\a'ary the velocity from 60 to 120 ‘

(e} vary_velocity

&nmnm_siam

wvelocity: 80.0

sierra
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Benefits

— Reproducibility
* It's easy to make sure you're performing the same steps
— Reliability
« Errors handled robustly
— Reusability
* No reinventing the wheel
— Team communication
 Intrinsically documented processes
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Extra slides
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Final Scalable Workflow Architecture Directly
Connects Actions Using Any Available Comms

Port properties:
Name (“Flow Field”)
Data type (“CSV”)
Connection types (‘FILE”, “NVRAM”)

\

Connection properties:
Type (‘FILE”)

Parameters

PATH="/gscratch3/user’ Descriptions of all inputs and

NAME="field.csV’ .
outputs of workflow actions

include available connection

Action 1

Out types. At runtime, in-situ
, connections are used as
Action 2 . .
Out available. Result is

Port properties:
Name (“Result”)
Data type (“EXODUS”)
Connection types (“FILE”, “NVRAM”)

distributed-area workflow
containing embedded in-situ

Connection properties: WorkﬂOWS.
Type (“NVRAM")

Parameters
SEGMENT="0x00004332"
OFFSET="0x00002200"

®

Execute using COTS Workflow Engine

Tool 1 Tool 2
“In-Situ" Link
“Distributed-Area” Link
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