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The Sandia Analysis Workbench

An integrated
environment for
engineering
analysis
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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
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Historical SAW Capabilities
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Delete Mesh
Show Quality
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Metrics show widespread adoption of SAW
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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
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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
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SAW Workflow Architecture

» Graphical Workflow Editor

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

 Workflow Runtime
— “Abstract dataflow” (exascale)

— Integration layer for workflow engine independence
— Highly portable
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®

Flexible Architecture

The same workflow can run in multiple environments. We leverage
our existing job submission and monitoring tools to implement this

Interactive

Batch Distributed
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Workflow Engine Independence

By using a thin
A compatibility layer,
we can deploy on
arbitrary third-party
Workflow Nodes Portable Javg Workflow
engines with little
effort

Communications and Utilities

Node Compatibility
Third-party Workflow Engine

Not portable

Launcher
v
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A

Abstract Dataflow

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’ .
e outputs of workflow actions
include available connection

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

In Out types. At runtime, in-situ
, , connections are used as
Action 1 Action 2 . .
In Out available. Result is
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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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.
SAND2016-7247 PE

Sandia
National
Laboratories



Model Building

Edit model
components
naturally using
familiar tools
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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
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Job Submission

Workflow
executed locally
or remotely
using SAW job
submission
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Job Monitoring and

Workflow status e
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Distributed File Management
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Simulation 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
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® vary_velocity
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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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