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User Defined Numerics

* Variables may be used in place of entering an explicit
value for component data.

* Python, Matlab or MathCAD functions can be
Implemented to calculate variable values.

* Variables are either Interactive or Calculated.
- Interactive variable values are entered directly.
- Only interactive variables may be used as
iIndependent variables in job streams.

- Calculated variables are assigned 5 db Numerics [3]
values by user defined functions. j--@g;gerj 4
* Variable Types: R o B A (s
Boolean, Integer, Real, String, Table R DIAVETER (Lenaty)
. . _ _ —'?.-_'1 Booleans [1]
* Real variables have engineering units 5--*%@3 R[ur]«l_me
i be|] Tables [0
(Area, Length, etc.). &G Functons [1]
: = -4CALC_DIAMETER |
* Variables can only be used by a property |u. = views 3

that has the same units.
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Real Variables

* Type defines units, not editable after
Instantiation

* Values converted automatically when
model engineering units change
between S| and British.

* |nteractive
- cannot be modified by functions
- no initial value
- can be Edited in a View

* Non-interactive

- values can be modified by
functions

- value reset to initial value before
functions are evaluated
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Integer & Boolean Variables

* Integers
- Scalar or Enumerated
- Enumerated: Name,
Value, Current Value

* Booleans
- Useful for controlling
the execution of
functions

& ENABLER
» Ceneral [ ]5how Disabled
Name [EMABLER [P
Description <none: E~ ‘?
Interactive Variable | ® True  False 2
Value ® True (' False @
Parametric i On @ Off @
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@53 m
* Ceneral [ |show Disabled
Name nl [|®
Description <none: Er||?
Type ® Enum ) Scalar ?
Enumerated Values |[4] Option_L1(7), Option_2(13)... ‘?
Value [7] Option_1 - (|9

[
# [ame Value
1|Option_1 7
2|Option_2 12
3|Option_3 11
4|0Option_4 2
Ok Cancel
4/30




User-Defined Functions

* Python, Matlab, Mathcad

* Operate on Numerics Variables
- Input: Interactive and Non-Interactive Variables
- Output: Non-Interactive Variables

* Customizable execution order

* Enabling Booleans control execution

* Python- function source embedded in .med file
* Matlab/Mathcad- references to .m/.xmcd files

* Application Options- units, console, application
window (Mathcad only)
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Python/UDN Interface

* Python code interpreted via Jython
* Python function source stored in External Function editor
* |Input, output variable lists inferred upon function execution
* Custom Python module for accessing and modifying variables
* Python Interface Methods
- GetVariable( “name” )
- SetVariable( “name”, value )
- GetTable( "name” )
* GetRowCount()
* GetColumnCount()
* GetValueAt( row, column)
* SetValueAt( row, column, value)

Copyright © 2014 Applied Programming Technology, Inc. 6/30



Sample Python Function

Volume Galeulation - External Function (= %
File Edit Insert Example

Input Var_lahles ¢ (#Input the values needed to calculate the volume
__Available Selected ‘|1enl = Getvariable("Length_1");
Diameter_1 (m) Length_1 (m) ‘| |areal = GetVariable{ "Area_1" J;
Diameter_2 (m) Area_1l (mn2) :
Radius_1 (m) ? | |Length_2 m) [1en2 = Getvariable("Length_2");
Radius_2 (m) Area_2 (mh2) larea2 = GetVariable( "Area_2" );
Volume_1 {m"3) € g;
Volume_2 (m#3) i [# set the volume values.
§; setVariable! "Volume_1", lenl * areal );
Output Variables §§ SetVariablel "Wolume_2", Ten2 * area J;
Available Selected '
Area_l (mA2) Volume_1 (m"3)
Area_2 (mA2) Volume_2 (mA3)
Radius_1 (m) )2
Radius_2 (m)
€
[ |Show Console
External Application Units |5.1. - 10:41 Apply & Execute
Help Apply Close
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Variables in Views

* Booleans, Integers, Reals
* Drag and drop, or use “Add to

View” right-click menu item > T T i
* Interactive variables can be T 5
set to editable D — —
» Changing a value executes | .ciun s
User-Defined Functions

* Values updated after function
execution
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Job Streams

* Job Streams define how a series
of interrelated applications
should be executed.

* Graphically construct
sequences of Job steps.

* A Model can contain any
number of Job Streams.

* Parametric Support through
Numerics and File connections.

* Parametric Fan-Out and Fan-In.
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8% *“Interactive.med - (Standpipe)**
¢ &3 Job Streams [3]

9 < Interactive_Stream
o £F Stream Steps [2]
0= TRACE 11 (Steady_State)
o B TRACE 12 (Transient)
L Input Switches [0]
¢ [ Files [1]
o= [ External File 11 (Restart)
¢ C Model Modes [1]
o B TRACE model 11
& 4P Parametric_Stream
o £F Stream Steps [3]
0= TRACE 1 (Steady_5State)
o B8 TRACE 2 (Transient)
o= AptPlot 3 (PlotStep)
L Input Switches [0]
¢ [ Files [2]
o= [ External File 1 (Restart)
o= [ External File 12 (Parameter_File)
¢ C Model Modes [1]
o B8 TRACE model 1
o @ Uncertainty_Stream
o £F Stream Steps [5]
0= TRACE 1 (Steady_5State)
o B8 TRACE 2 (Transient)
0= AptPlot 3 (PlotStep)
o= %) Extract Data 4 (Get_Temps)

1

M [ 1]
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Job Stream Types

* Basic Job Stream
- Non-Parametric cases

* Numeric Combination
- Generate a set of parametric cases by specifying one or
more interactive user defined numeric variables.
- A set of values is specified for each variable.
- Each combination of values corresponds to

a parametric case.

{> Basic Stream

¢ TabUIar Parametric A simple job stream.
o Create a table Of U D N ¢ 'r:#;nr?srcn:rc:?:;ﬁ:izgtian builds a set of input models by

modifying the value of one or more input shared numeric

Va rl a bIeS values, Each selected shared numeric will either iterate through

a list of predefined values or increment from a start value to an

- Each row corresponds to end value

] Tabular Parametric

a pa rametric Case . The parametric case takes the form of a table of shared variable

values,

B DAKOTA Uncertainty

[ ] Da kota U n Ce r"ta i nty Uncertainty support for the DAKOTA toolkit.

Create new a view for this Job Stream.
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Tabular Parametric

* An explicit table of variables.

* Each row corresponds to a parametric case.

* Each independent variable must have a value in every row.
* The order of the rows can be changed.

* Supports integer, Boolean and real variables.

M:NO Select Numeric Variables
( Table Variables | Tabular Values |
0| W | | &
Task Index ml F1Mag(-) ml F1Per(s) ml AuxMagi-) ml AuxPer(s)
1 1.0 2.5 1.2 4.0
2 2.0 3.0 1.3 2.5
OK Cancel
P
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Job Streams — Job Steps

* Job Steps can include:
Input Pre-processing (IC

TRACE 1 (Base Job)

* General [ 5how Disabled
retrieval, Renodalize, etc.) Name Base Job B
. . escription =none= Mk,
- Analysis Code Execution e ot e .@ .
(TRACE, PARCS, etc.. ) Application TRACE BILaK;
- Post-Processing (Plot Relative Location | BT
. . View in Job Status ) Yes ® No ™ 7
generation, Data Extraction, —
Animation Model L] ™ P
etC ' ) Interactive Step ® on O Off ™7
- Notifications (E-mail) Start Paused Con ® off ik
Conditional Logic Mone ™7
. App|ication Outputs can be Input Files [1] Inputs Defined il
arChlved after GXGCUtIOn . Output.FHes | [8] Outputs Defined ™ P
Demultiplex Plot File ) ¥es ® No ™ P
° COndItlonal LOQIC can be used to Use External Property Table| ) Yes @ No ™7
) . F Task Bundling 7
determine if a step should be
included in the stream submission.
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Job Streams — External Files

* Represent one or more files that will be included in the Stream.

* Each file has an explicit file type that determines where it can be
used in a Job Stream. e.g. TRACE:XTV, PARCS:Output

* Files can be bundled with the stream, retrieved as they are
needed during execution, or directly referenced.
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[ External File 1 (trerst) ik
* General [ ] 5how Disabled
Name ‘trerst |1 ?
Description | <none= H'a ‘?
Stream | TRACE_FileTest Bllaks
File Mode |/Bundle With Stream Il File Set 2 (Plot_Files) il
: * General [ ] show Disabled
File Type |TRACE:TPR
—T= - Mame Plot_Files |17
File .| [file:iC/Runs/PreviousRun/tretpr
— Description |<none= ™ ¥
Stream | TRACE_FileTest @ ™7
File Type | TRACE:XTV @ ™7
Files I;I [5] Selected Files @ o
File Mode ||Reference From Tasks - | P
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Job Streams — Model Nodes

Model Nodes represent a model in a Job
Stream.

May refer to a Restart Case.

A Job Stream can contain multiple Mode
Nodes.

Can be Parametric if the Stream Type
allows.

Festart Case "EE
1
inpLt
&
&

Only one Model Node can be Parametric

within a Job Stream.

Restart Case 1

* General [ | show Disabled
Label lunnamed | ™ 9P
Stream ParametricStream k| 7
Description |<=none= ™Y
Parametric | ® True () False ™Y
Restart Case | [v| Restart Case E ™Y

Copyright © 2014 Applied Programming Technology, Inc.
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Restart Cases

Replaces 'Editing Restart' Mode.
A model can have any number of

Restart Cases.

Cases may be edited either graphically
or by directly modifying the ASCII input.

Base Model remains unaffected.
Cases can be imported from and exported

to ASCII files.

Cases can be used directly in Job Streams.

Mull Transiert
2

Mull
inpLt

TRACE model TRACE
1 B ase 1 Steady State
inpLt ’;] tracin  trctpr

model (> [0 trerst trodv >

Restart Cases

VAN

—
Turbire Trip
3 Turbine

inpLt
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TRACE k
2 Mul_Transient

) tracin
[} trerst

tretpr
trosctw fo

(@ Sub-Systems [0]
¢ 1Y Cases [4]
Mull Transient
SELOCA
LELOCA,

Turbine Trip
¢ &9 Job Streams [3]

e { Interactive_Stream
o= b Parametric_Stream
o= @ Uncertainty Stream

& fF Connections [25]

o b Numerics [2]

o= = Views [4]

TRACE .
3 Turbine_Trip

’;] tracin  trctprf >
[ trerst treste =
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Parametric Job Streams

 Submit Sets of Calculations
- Selected Variables Modified Parametrically

* User Defined Numerics and/or Global Variables

* Multiple Types Supported:
- Numeric Combination
- Tabular Parametric

* Cases May be Filtered
- Conditional Logic
- Explicitly Included/Excluded

* Engineering Template
- Global Variables
- Model References
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Numeric Combination

® ] Setoc Numeric Varabies @8 ° Builds a combination of values
¥ Disabling Variable b1 s from each of the selected
(‘Independent Variables | Dependent Variables | Value Filters | independent Variab|es_
O|m |4
IE. numl Start: 1.0 End: 3.0 Increment: 1.0 ¢ Either an array Of Values Or a
R num?2 Start: 4.0 End: 5.0 Increment: 1.0 Start, end and increment Set iS
_— — defined for each variable.

Variable  |R num2 @

e ol * Each combination of values

End Value | s 0w][? corresponds to a parametric

Increment || 1.0/ () |db /|7 case.

- For example: x has 3
[_ox_ ][ cancel ] values, y has 7 values, the

parametric set will contain
21 cases.
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Animation Models

2D & 3D Visualization of the results provides insight into
the model.

Interactive or Replay Modes.

The views can be built from the 2D views of the pre-
processor model

Can include data from multiple runs, different codes or

experimental results in the same animation.
- The Time data obtained from the master run
- The slave run data is interpolated to match the
master time steps

Color Maps (aka Data Ranges) map data values.
Python Data Sources — Custom Data Source
Easily Add Customized Display Beans at Runtime
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Interactive Runtime Controls

* Rewind — Back to the beginning of the calculation

* Fast forward — To the end of the calculation, or the
last written timestep

* Step Forward/Backward — Advance or rewind by a
fixed number of timesteps

* Replay completed or interactive calculations

* Replay proportional to realtime

* Pause or continue calculation during Replay

* Playback Controls, Status & Time Slider Beans
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Plot Definitions

Main Steam

5|

5 AptPlot - Untitled
File Edit Data Plot View Window Tools Help

vmln] [o|a]e|¥] |0|aB]o]e

GO: X, Y = [555.883, 4.8735e+06]

Tee 27

A plot definition sanple

488 +08

[ T T T T T T T ]
4375 +08 -
Bo487e4+08 F -
2 48650406 |- I:_ —
a 486e+08 —
4355 +08 - -
45504+08 PR R AR R SR RS R
1] 100 200 300 400 a00 B00
Time (=)
- T 5357 T
= & 5356 |- -
a8 L g 5255 -
2 065 - I:_ "’lP“'ETME Fosasal — tn-27402
E T 5353 | -
o= L ] 5 L
y 08 £ 5352 .
- I T T T T . [ric 7% L TN I A NS i
0 100 200 300 400 500 800 0 100200 200 400 500 500

Titmne (s) Timmne (s)

|argnnaut, Untitled I
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Persistent plot definitions saved with
an Animation Model

Defines formatting with a parameter
file saved from AptPlot

Maps channels directly to Graphs
and Sets

Can add custom batch commands to
tweak the graph

Drag & Drop Plot Definitions onto
Views to create plot launchers.
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Engineering Templates

* Used to construct complex Job Streams using multiple

source models.
- i.e. TRACE - PARCS — FRAPCON/FRAPTRAN

* Create input templates to constrain modifications to one or
more source models.

* Source Models are queried for available numerics variables.
These variables are then available to create 2D views which
serve as template forms.

* Underlying Models are manipulated through User Defined
Numerics.

* 'Global' engineering template variables can be mapped to
UDNSs of underlying models.
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AptPlot

* Pure- Java WYSIWYG Plotting Application
* AptPlot is a descendant of AcGrace & Xmgrd

¢ ACG ra Ce : [+] (%) AptPlot - log2.apf B@a
- Written in C on top of Motif Mo [7ia/a] [o/ole|% Bialnlsls)[<[+]~]>] [slslals] s ws
- Requires an X11 server to run ="
- Requires Cygwin in Windows T e

* Creates Publishing-Quality plots =

E?ﬂ*—g‘:—_;“““tﬁ_ ol " | v—v Block write
* Supports Several output formats: e Bl rexd

Rand seeks

- PDF, JPG, PNG, EMF,
TIFF, PostScript

"
* Analysis Code Support
-------Sequential Output-------- ---Sequential Input-- --Random--
0.5 -Per --Block--- -Rewrite-- -Per Char- --Block--- --Seeks---
K/sec %CPU K/sec %PU K/sec %CPU K/sec %(PU /sec %CPU
.6 13858 14.0 96.7 1.5

P -
L] K/sec %PU K/se: %L
P I u g _I n (A‘ S ) 12881 94.5 15140 17.8 5414 13.6 7249 84.6 58 0

om l
4k 8k 16k 32k 64k 128k 256k 512k

1.5

e -
1‘7——*——'?——*——\_—\7_ — ___-\7'&_ —— 5

(RAID-0/5ingle disk) ratio

An example of log, axis scale

Chunk size

hobbes, /fhome/jdrothe/bin/AptPlot_6.5.0/Examples/log2. apf
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AptPlot Basics

* An AptPlot canvas is a single plot
* Plot — The root AptPlot object

* Graph — A single graph
- Plots may consist of one or more graphs.

* Data Set — A single element of the graph
- Graphs may consist of one or more data sets.

* Scalar & Vector Variables = (] Aptpit - e completedsampie.apt sea

File Edit Data Plot View Window Tools Help

- Used for Calculations @ ®le slas e [Bla]®]2]8] [¢[v][+][>] [=[E]a]Z] s2 wo

GO: X, Y = [80.3728, 1.61069e+07]

* Text, Line, Rectangular,

€ 1.57e+07

and Circular annotations  : ...
are available £ 1550407

— p-100010000

1.54e+07 L
0 50 100 150 200 250 300
Time (=)
p— 70? T | T | T | T | T T
T 706k o o o-ole—e—b—-6—1
2 70855 5660660 o ]
£ 705 ,@,@ © =
704 E~ =
2703 ‘G—erho—loomoooo‘
@ 702 /- -
v 701 #— —
B gt Ly
0 50 100 150 200 250 300
Time (=)
hobbes, fhome/TRAINING/BASE/Exercises/AptPlot/exl_completed_sample.apf
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AptPlot: Plots

* All graphs and annotations are placed on the plot
* Plot objects are placed with View Coordinates

* Plots allows basic global formatting: background
color, size, etc.
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AptPlot: Graphs

* Each graph is a view of its data sets, axes, legend,
etc.

* Objects within the graph are placed using World
Coordinates

* Diverse graph-wide formatting: background color,
frame style, etc.

* Provides several formats for data set interpretation

and display
- XY line, Bar graph, Pie chart, Polar graph, etc.

* Axis scaling: linear and logarithmic
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AptPlot: Data Sets

Two or more columns of data, as dictated by graph
and set type

Type can be specified, limited by the graph type
XY for basic data values
XYDY for basic with vertical error bars

XYDYDY for basic with vertical error bars specified
for both directions.

Each set has specific formatting

- Line color, width, and style

- Symbol type, line, color, fill

- Annotated values and their formatting
- Error bars placement, color, line format
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AptPIot: Scripting

* Batch commands can control all aspects of a plot:
formatting and data

* Parameter & Plot Files Use Batch Command Syntax

* Simple command syntax
- case insensitive “declaration” style commands

- examples:
* TITLE “title” - set the current graph's title
* COPY G0.51 TO G0.S2 — copy the data in set1 to set2

* Print plots directly to several supported formats
- HARDCOPY DEVICE “PDF” -set the output image type to PDF
- PRINT TO “filepath” - print the PDF to the given location

* Read data from and write data to ASCII files
- READ *filepath” - read the data at the given location
- WRITE set FILE “filepath” - write set data to the given
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AptPIot: Scripting

* Advanced data manipulation can be invoked by

batch commands

- RUNAVG(set, n) — running average of set using n points
- HISTOGRAMS(set, bins, cumulative, normalize) —
calculates a histogram of the set

* Supports headless mode for batch execution on a
headless server

* Equation Interpreter: additional functionality over

standard commands
- ldentified from normal commands as: CALC “expression”
- Create user-defined scalar and vector data
- Additional convenience functions
- Automatic vector interpolation across all operations
- Ties directly into the ACS plug-in
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Analysis Code Support (ACS) plug-in

* Allows reading analysis-code plot-file data directly
- Select code type, file type, and file.
- Supports demultiplexed (demux) plot files
- Demukx files are optimized for plotting
- Installation includes demultiplexers for supported codes

* Ties directly into scripting

- Open command makes the plot-file available
* TRAC DEMUX “filepath”

- Read command to mark which channels to read and retrieve

them

* TREAD “pn-12A01”
* TREAD DONE

- Ties directly into Equation Interpreter:
* CALC “G0.S0 =t0_pn-12A01~

* Currently supports the following plot files:
- TRAC/TRACE: XTV, TRAC-B: TRCGRF, RELAPS5: RSTPLT,
PIB, & Strip, MELCOR, PARCS, COBRA, CONTAIN,
GOTHIC, EXTDATA, NRC Databank
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SNAP Diagnostic Output

* SNAP Applications write messages to screen and log

files that can help diagnose issues.
- Model Editor — me.screen
- Job Status — js.screen
- Calculation Server — cs.screen

* SNAP user preferences and screen files are stored in:
- Windows 7 or Vista:
C:\Users\<username>\.snap\2.0\
- Windows XP:
C:\Documents and Settings\<username>\.snap\2.0\
- Unix/Linux:
$HOME/.snap/2.0/

* The Calculation Server also writes a log file to:
<home>\.snap\2.0\log\calculation_server.log

* Job Streams and Tasks write log files in their folders.
- Job Stream — <stream name>.streamlog
- Task — <task name>.tasklog
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