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Chapter 1. Introduction

The Automated Validation Framework (AVF) plug-in is a SNAP plug-in designed to
be a generic replacement for assessment and validation tools such as the TRACE ATF
and AV Script. This section discusses the legacy tools and how AVF provides largely
identical functionality.

1.1. Legacy Tools
1.1.1. AVScript

The Automated Validation Script (AV Script) is a Perl application used to automate
running codes, generating plots, and computing figures of merit. It supports running
RELAPS5, TRACE, and TRAC-B, aswell asloading data directly from ASCII and NRC
Databank files. AV Script also allowed axia plots to be created easily with AcGrace.

AV Script is incorporated directly into the AVF plug-in. This functionality has been
made generic and pluggable so that additional codes can be supported without any
modifications to the AVF.

1.1.2. AcGrace and AptPlot

AcGrace and AptPlot are WY SIWY G, scriptable plotting applications with support for
analysis-code binary plot-files. The former is a legacy application written primarily
for UNIX and UNIX-like systems. Due to the difficulty of building and running the
application on Windows, AcGrace has been deprecated in favor AptPlot, a functional
clone rewritten in Java. AptPlot can be run on any platform with a Java 5.0 or newer
Runtime Environment.

Either AcGrace or AptPlot are used by AV Script to create plots and extract data. Custom
batch files are generated for the program based on the case, figure, data, and page
definitions. These scripts load, plot, and export data. The AV Script component of the
AVF utilizes AptPlot to perform these tasks in much the same way as the legacy system.

Only AptPlot can be used with the AVF plug-in, as it utilizes functionality not found
in AcGrace. AptPlot is not distributed with the AVF plug-in. To download it, visit
www.aptplot.com.

1.1.3. ACAP

The Automated Code Assessment Program (ACAP) is described in its documentation
as "atool to provide quantitative comparisons between nuclear reactor systems (NRS)
code results and experimental measurements.” AV Script uses ACAP to generate figures
of merit. AV Script inputs define an ACAP 'config’ file (essentially a script without data)
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and the data to compare. AV Script extracts the data from the source, fills out the config
file with these values, and runs ACAP with the compl ete script.

The console version of this utility has been ported to Java so as to run on any platform
with a 1.5 compatible Java Runtime Environment. The Java port of ACAP is included
with the AVF distribution.

1.1.4. TRACE ATF

The TRACE Automated Testing Framework (ATF) is acollection of Perl scripts, input
files, and AV Script inputsused to analyze TRACE codeversions. Theframework divides
testing into three tiers of varying purpose: measuring consistency between code versions
(regression), code health (robustness), and code accuracy (assessment). Each of these
tiers are broken into several suites: related input groups.

Regression testing is the process of running alarge number of inputs with two versions
of a code and comparing the differences. This is achieved in the ATF by using GNU
make to run the codes (makeis chosen for its ability to run multiple inputs concurrently).
Once all the results have been arranged, a Perl script parses the results, diffs various
files, and generates HTML reports that list the comparisons and catalog the diffs. This
functionality is supported in the AVF through a set of components that define regression
suites, several submit options for running regression jobs on a Calculation Server, and
ageneric report generator.

Robustness and Assessment compare results between code versions and data utilizing
AV Script along with several utility Perl applications. There is no distinction between
Robustness, Assessment, and standard AV Script runsin the AVF. Thisfunctionality can
be implimented by creating distinct AV Script components and sel ecting only the scripts
of interest at submit time.

1.2. SNAP and the AVF Plug-in

The Symbolic Nuclear Analysis Package (SNAP) consists of a suite of integrated
applications designed to simplify the process of performing thermal-hydraulic analysis.
SNAP providesahighly flexibleframework for creating and editing input for engineering
analysis codes as well as extensive functionality for submitting, monitoring and
interacting with the analysis codes. The modular plug-in design of the software allows
functionality to be tailored to the specific requirements of each analysis code.

The Automated Validation Framework (AVF) isa SNAP plug-in designed to replace the
TRACE ATF and AV Script while providing a pluggable system for additional analysis
codes. The AVF plug-in usesaclient/server model that should be familiar to many SNAP
users. Regression suites and AV Script definitions can be designed in the Model Editor
and submitted to a Calculation Server. The resulting jobs and their results can then be
observed with JobStatus.
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Chapter 2. Files Bundled with AVF

A number of files are installed with the AVF plug-in. The most obvious is the plug-in
JAR required to use the framework in SNAP. The AVF distribution also includes a Java
version of the ACAP command-lineutility availableinthe SNAPDbi n folder. Inaddition,
an avf folder is created in the SNAP installation folder that contains the following files
and folders.

* bi n-Thefolder where all executables and scripts employed by post-case and pre-
figure commands must be located here if not in the user's PATH.

* plugins - AVF pluggable components are installed here. Several plug-ins are
included with the AV F distribution. For more information on developing AVF plug-
ins, see Appendix B, Developing AVF Plug-ins.

* reportDefs - thereport definition files that determine how to generate reports
for a specific code type. Each definition is named after the plug-in ID of the code
withthe. xm file extension (TRACE.xml, RELAP.xml, etc.).

 tenpl at es -the HTML templates used to generate regression reports.

Note Modifying the resources in the avf directory is unsupported. However, it is
possible to adjust the layout and contents of reports by modifying definitions
and templates. If you intend to do this, always back-up the avf directory
before making modifications. Updating the AV F plug-in overwritesits contents.
Furthermore, errorsinthe XML and template files can break AV F functionality.
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Chapter 3. AVF Model Components

An AVF model contains several categories of components, al of which are used to
define test sets. Components are organized into two main categories. those associated
with Regression (and Report) jobs, and AV Script jobs. The following sections define the
purpose and usage of each component.

3.1. Regression

Regression components arefairly simpleto define: they consist of input modelsarranged
into suites and suites organized into sets.

3.1.1. Input Models

Input Model components specify code inputs for regression jobs. An input model
component is a file stub: the component represents a file without indicating that file's
location on the machine. These stubs allow suites to refer to models without knowing
exactly where they are. During regression job submission, when the parent location of
the input models is known, each stub is replaced with the complete path.

Input Model components have the following noteworthy attributes:

* File Name. This is the case-specific name of the file. Each name must be unique
among input models.

* Type. Thetypeof input. Thisvalue must beavalid SNAP plug-in ID. Theidentified
plug-in must be installed on the machine that runs the regression job. The editor
for this value is an editable drop-down menu. The ID can be entered manually or
selected from the drop-down list. Only those case types|oaded as AV F plug-inswill
be listed.

* Restart File. An optional restart reference to another input model. All restart models
are displayed in the Navigator with a modified label: if input model A restarts B, it
will belisted as"A > B".

3.1.2. Suites and Suite Sets

Suite components are named lists of input models. When submitting a regression run,
suites are selected to determine which inputsto run. On the server where aregression job
is run, the suites define the folders used to organize the large number of files generated
by the job.

Quites Sets are named lists of suits. Sets provide another layer of organization on top of
suites. Suite sets may be chosen in place of suites when submitting regression runs: this
has the same effect as selecting all suites represented by the requested sets. Sets have no
effect on the organization of regression job files.
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AVF Model Components

3.2. AV Script

The AV Script category contains components associated with running AV Script jobson a
Calculation Server. Executable components define code version stubsfilled in at submit
time. Each Script component is composed of cases, figures, and data traces that define
how to run inputs and generate plots. Scripts may optionally contain pages and ACAP
definitions. The Navigator displays these definitions in sub-categories under each script
component. All of these sub-definitions support copy and paste. The properties of these
components can be edited in the Property View (see Figure 3.1, “ AV Script Components
in the Navigator and Property View”).

T ¥ %F rmodels |~ [ TraceTransAir
¢ 08 *runsaved - arunk.unstabley .
8= Model Options _|| # General [ Disabled
(] f =——
§-@c Regression [1718] || [Case Mame |Tran:eTransAjr | 7
o [5 Input Models [1650) L
o (il suites [68] Comments <hone > 7
3 Suite Sets [0] . —
hankoffair. A
o (9 AY Seript (28] File Mame |bankaffair. inp |ME
o [ Executables [3] Location [ fInputs | K73
¢ 42 scripts [85] Check Existence @ True ) False 7
¢ J2 pankoff
9 [ cases [2] Case Type 'TRACE -/ ®
[® Data =
B Input Type |asc|| |Y‘E
[3 TraceTranssteam Yersion L= base s
o [ Figures [12] L
A
o [ Pages [0] Restart Case [5 zunset= E
o @ Data Traces [18] Post Cammand CJ ?
o [ ACAP [0] =

Figure 3.1. AV Script Components in the Navigator and Property View

3.2.1. Executables

Executable components specify named code executables for AV Script runs. Similar to
input model components, each executable is a stub that takes the place of an executable
defined at submit time. This allows AV Script components to reference specific code
versions without knowing where the executable is located.

Executable components have the following noteworthy attributes:

»  Executable Name. The name of the executable. Each name must be unique among
executables.

»  Executable Type. The type of executable. Thisvalue must be avalid SNAP plug-in
ID.

3.2.2. Changes From Legacy AVScript

For those experienced with the legacy AV Script application, it is important to clearly
identify which input values are not necessary or have different semantics in the new
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AVF Model Components

system. This section highlights changes to the way scripts are defined. New users can
skip this section entirely.

Most values in the path definitions are unneeded. The paths definition file indicates the
paths to a number of required applications and resources. Several of these values are
defined in the Calculation Server, such asthelocation of AptPlot and the demultiplexers.
For applications bundled with the AVF plug-in, such as ACAP, the location is known
in advance. No equivalent to topdir is necessary: the locations of inputs and outputs
have been decoupled and are specified when the script is submitted. Executables are
also defined at submit time (see Section 4.3, “AV Script Jobs’). When importing legacy
AV Script inputs, code versions are parsed into Executabl e stubs with the indicated name
and type.

All Location properties define input locations in Calculation Server path syntax. When
submitting AV Scripts, a mounted folder on a Calculation Server is selected as an input
location. On the server, AVF looks for al input files underneath this input folder. As
an example, aCaseinput filea.inp islocated at C:\trunk\Assessment\WALL\inputs. The
folder C:\trunk\ is mounted on this server with the name TRUNK. During submit, the
user selects /TRUNK/Assessment as the input folder. For a case to correctly locate this
file, its File Name must be set to a.inp and its Location set to WALL/inputs. Note the
lack of prefix and the use of the slash character (/) as afolder separator. Constructs such
as ../ cannot be used to reach a directory outside the selected input folder. The Location
field is kept separate from the file name to facilitate multi-edit.

Case filesthat might not exist before running a post-case or pre-figure command are not
prefixed with an ampersand. Instead, set the Check Existence property to false.

Case file names and ACAP config-file names must include the file extension. These are
no longer assumed, except when importing legacy AV Script inputs.

Legend coor dinates should never be prefixed by a'W. By doing so, the legacy AV Script
marked the legend coordinates as world-coordinates on an AptPlot graph. Instead, set
the figure's Legend Coordinate Type value to World.

Annotations are now defined as a component of a figure. Each figure has an Annotations
property. The editor launches a dialog that can be used to add, remove, and edit
annotations. Thisnaturally representsthe way annotationsrelated to figuresin the legacy
input format.

Ellipse annotations are no longer defined in the form: Xcenter, Ycenter, Width, Height.
Instead, they follow the standard convention of Xmin, Y min» Xmax,» Y max-

Data definition expressions should not be prefixed by an equals sign. Instead, set the X
Variable Type or Y Variable Type value to Expression.

Variables in axial data definitions no longer use ZZ or ZZZ to indicate the mesh index
segment. Instead, they use the %2N, %3N, etc. format defined for AptPlot's built-in axial
plot functionality. Theold format isautomatically converted to the new format onimport.
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Figure and page names must be unique between both. Files generated for figures and
pages (AptPlot batch files, images, etc.) are created in common directories. If afigure
and a page in the AV Script component share a common name, the figure files will be
overwritten, and unexpected errors may arise.

Figures and pages no longer have a file location value. Instead, generated files are
automatically sorted into a predefined directory structure.

3.2.3. Cases

Cases represent code inputs and data sources. A case component defines an input or
datafile, its type, a code version used to run the input (if appropriate), and any restart
information.

Cases have the following properties:

Case Name. The ID of this case. Each Case Name should be unique among cases
in the parent AV Script component.

File Name. The name of the file referenced by this case.

Location. The Calculation Server path where the input or datafile is located. This
location should use the slash character (/) as a folder separator. Do not prefix the
path with separators. Constructs such as ../ will not work here.

Check Existence. If set to true, AV Script verifies that the file exists before running
the script. This should only be set to false if a post-case or pre-figure command is
going to generate thefile.

Case Type. Thetype of thiscase. Thetype determineswhat codes are used to process
inputs, how dataisextracted fromfiles, etc.. Theeditor for thisvalueallows selecting
from the supported case types found on the client machine. If the AVF installation
where the script will be submitted contains support for additional codes, their types
can be entered manually.

Several casetypesfor datafiles are always supported. These include the following.
e ASCII Data. A text file with values in space-delimited columns.
 DATABANK Data. An NRC Databank binary datafile.

Input Type. Further defines the type of input for this case type. For example, ASCII
Data can be specified in a number of formats, including xy, xydx, xydy, etc.. Like
the case type, these may be entered manually if the pluggable component for the
required code is not installed on the client machine.

Version. The executable used to run this case. Thisis not displayed for known data-
file types.
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Restart File Name. If activated, this field specifies the optional restart case. Thisis
not displayed for known data-file types.

Post Command. If activated, this field specifies the optional command run
immediately following execution of the case.

3.2.4. Figures and Annotations

Figure components define the look of a graph. Each contains properties such as title,
subtitle, position on the plot, etc.. Figures may also contain annotations: custom lines,
boxes, ellipses, and text rendered on the plot.

The following properties are available to figure components:

Figure Name. Thefigure ID. Each name should be unique among figures and pages
in the parent AV Script component.

Title Text and Subtitle Text. The optional title and subtitle drawn over the graph.
X Axis Label and Y Axis Label. Denotes the labels drawn along the X and Y axes.

Scaling Type. Determines whether the X and Y axes are scaled linearly or
logarithmically.

X AxisBoundariesand Y Axis Boundaries. Determinesif the X and Y axesarescaled
automatically or explicitly. Automatically scaled graphsadjust their X and 'Y bounds
to display al datavalues. Explicit boundaries are defined below.

Axis Bounds. Defines the minimum and maximum values displayed by the figure.
This property is only enabled if at least one of X Axis Boundaries or Y Axis
Boundariesis set to Explicit.

Tick Marks. Sets the major and minor tick intervalsalong the X and Y axes.

Legend X Coordinate and Legend Y Coordinate. The location of the legend's upper-
left corner.

Legend Coordinate Type. Determines if the coordinate described above is a
Viewport coordinate or a World coordinate.

Legend Length. The length of the line used in legend entries.

Viewport. The Viewport specifies the placement of the graph on the plot. Valid
values always range from 0 to 1 in either direction. If one dimension is longer,
that dimension's viewport coordinates extend from 0 to the ratio of the sides. For
example, if thegraphis3incheswideby 2 inchestall, viewport X coordinates extend
from 0 to 1.5, and viewport Y coordinates extend from O to 1.
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Character Sze. Thedefault size of text rendered inthe plot. Thisvalueisamultiplier
of AptPlot's default font size. Thus, specifying .75 will produce text that is 75% of
the normal size.

Symbol Sze. The default size of symbols rendered in the plot. Like Character Sze,
thisvalueisamultiplier of AptPlot's default size.

Orientation. Determines the size of the plot on which the figure is graphed.

Page Width and Page Height. The size of the plot in inches. Width and height are
only available if the Orientation is set to Custom.

Annotations. The graphical and textual objects drawn on the figure (see below).

Pre Command. An optional command that will be run before the figureis generated.

To edit afigure's annotations, select the Edit button from its Annotations property. This
displays the Edit Annotations dialog as illustrated in Figure 3.2, “Annotation Dialog”.
With this dialog, annotations can be created, removed, and edited.

Annotations have the following properties:

Annotation Name. The ID of the annotation. Each name should be unique among
annotations in the figure.

Object Type. The type of the annotation: box, ellipse, string of text, or line.

Color. The color of the annotation.

Location. The placement of the annotation in world coordinates. Box, €ellipses, and
linestwo coordinate pairsto specify the absol ute placement of the shape. Stringsare

placed by a single coordinate that places the string based on the Justification.

Line Syle. The style of the line: solid, dotted, dashed, or a combination. This value
isonly available for boxes, ellipses, and lines.

Line Width. The width of the line, from 0 to 20. This value is only available for
boxes, ellipses, and lines.

Fill Color. The color used to fill abox or ellipse.
Fill Pattern. The pattern used to fill abox or elipse.
Font. The font used to render a string.

Character Sze. The character size used to render a string. This value should range
from O to 1000, where 100 is 100% of the default character size.
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« Justification. The placement of a string relative to the Location coordinate. Each
value is a combination of horizontal placement followed by vertical placement.

* Rotation. The rotation of a string around the Location coordinate.

e« Sring Value. The text of a string. This value may use AptPlot's typesetting
constructs.

*  Arrow Heads Placement. The placement of arrow heads on aline.
* Arrow Type. Thetype of arrow heads placed on aline.

* Arrow Length. The length of the arrows placed on aline. Allowable values range
from -10 to 10.

e Arrowd/L Factor. Thewidth of thearrow head. Allowablevaluesrangefrom 0to 10.

e Arrow I/L Factor. The triangular shape of the arrow head. Allowable values range
from-1to 1.

~ " Edii Annotaiions &)

AnnotationsEditor
[C] box
i ellipse
T string
& line
B | Add | Remove |I
T T L
¢ General Optional [ ] Disabled
Marne lox [|%
Carmiments <Nnone: ?
Dhject Type |Bu:-c |v| ?
Color |Blal:k |v| ?
Eox Location [0.00, 0.00, 0.00, 0.00] P
Line Styte 'Solid |~ |7
Ling Width 1.0 7]
Fill Color Black |~ ||
Fill Pattern [1] Solid |~ ||
‘ Ok | Cancel |

Figure 3.2. Annotation Dialog

3.2.5. Data Traces

Data traces define a data set in a graph. They specify the case from which the data
originates, the figure upon which the trace is plotted, the channel or complex expression
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that defines the data, the appearance of the line, etc.. Data Trace properties are described
below.

In the General attribute group.

Data Name. The ID of this data trace. Each name should be unique among data
definitionsin the AV Script component.

Case. Where the plot data originates. Each data trace must have a valid case
reference.

Figure. Wherethe datais plotted. Each datatrace must have avalid figurereference.

Plot Type. The type of plot represented by this data trace. The available options
are described below. Unless otherwise noted, any two data traces referencing a
particular figure must have identical plot types.

* Time. A simpletime-history plot. Only Y Variable may specify datain thetrace.
The X Variable is either assumed or taken automatically from the appropriate
source (such as the time channel in abinary plot file).

* Time Point. A single point from a time-history plot. Only Y Variable may
specify data in the trace. These plots must also specify the Time value (not to
be confused with the Time plot type). Thisindicates which point in the data set
should be extracted and plotted. Time Point data traces may reside on the same
figure as Time plots.

» Parametric. Similar to Time, but X Variable is also defined.

* Axial. Anaxial profileplot. Only Y Variableis specified, but it allows a special
construct for substituting incremental channels (described below). Axial plots
cannot be used with Databank cases, and do not allow expressions.

X Variable, X Variable Type, Y Variable, and Y Variable Type. The variable to be
plotted onthe X or Y axisand whether that valueis an expression or achannel. This
value can be achannel name, datafile column index, or complex channel expression.
For ASCII Data, specify the column in the data file to use (column indexes start at
1). Other types may use either a channel name of a complex expression.

For channel variables, simply enter the name of the channel. The property editor
allows selecting channels from a completed job on a Calculation Server. Only those
jobs that match the referenced case's Case Type will be displayed.

Expressions may be any valid AptPlot expression, with one caveat: channel names
must be surrounded by the construct ${ } . This tells AV Script exactly where the
channel begins and ends, so that it can substitute the appropriate file-prefix in
AptPlot expressions. If a channel name uses curly braces or backs ashes, they can
be escaped with abackslash; { becomes\ {,} becomes\ } ,and\ becomes\\ . The
cash symbol ($) does not need to be escaped within the braces.

Axial data traces use the construct %2N, %3N, etc. to indicate the portion of the
channel name substituted with axial mesh indexes. The integer in the construct
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determines how many padding zeros are applied for indexes less than the ceiling
index.

* Legend String. Optional text to be used in the figure's legend for this data trace. If
left inactive, the legend value will be automatically generated.

* Units. If the case type supports it, determines whether values are converted to S or
British units. This value has no effect on ASCII Data values.

o X Shift. Shiftsall values along the X axis by thisvalue.

o Y Shift. Shiftsall valuesalong the Y axis by thisvalue.

» Sope Factor. Multipliesal Y values by this value after the shift.
In the Line Properties attribute group.

»  Symbol. The type of symbol centered over data pointsin the figure.

e Symbol Fill. Whether the symbols are filled or outlines. This parameter is only
enabled if Symbol is set to a value other than None.

e Symbol Skip. How many data points are skipped between rendered symbols. This
parameter is only enabled if Symbol is set to a value other than None.

* Line Syle. The type of line drawn between pointsin the data set.
» LineCoalor. The color of the line drawn between points in the data set.
* LineWidth. The width of the line drawn between points in the data set.

» Time. The transient time for which the axial plot or time point information is to be
extracted.

In the Axial Plot Definitions attribute group.

* Axial Sart Index. The index of the first axial elevation value provided in the Axial
Locations property, starting from 1.

* Axial Locations. Displays the dialog shown in Figure 3.3, “Edit Axial Locations
Dialog”. Thisdialog can be used to add and remove axial locations, set their value,
and enable and set an optional axial index.
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Figure 3.3. Edit Axial Locations Dialog

3.2.6. Pages

Pages allow displaying severa figures on a single plot. Each page has the following
properties:

Page Name. The page ID. Each name should be unique among pages and figuresin
the parent AV Script component.

Figures. The figures organized by this page definition. Each page should have at
least one valid figure reference. The number of figures should match the product of
the Row Count and Column Count properties.

Row Count and Column Count. The number of rows and columnsthat the referenced
figures are organized into.

Override Title and Override Subtitle. Optional overridden title and subtitle for the
organized figures. When activated, only this title and/or subtitle will be displayed;
al other figure titles and subtitles will be discarded.

Margin. The margin between the edges of the plot and the arranged figures, specified
in viewport units.

Column Gap and Row Gap. The margin between columns and rows in the arranged
figures, specified in viewport units.

Orientation. The size of the plot on which the page is graphed.
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» Page Width and Page Height. The size of the plot in inches. Width and height are
only available if the Orientation is set to Custom.

3.2.7. ACAP

ACAP definitionsare used to produce figures of merit using the ACAP executable. These
components have the following properties:

e ACAP Name. The ACAP definition ID. Each name should be unigue among ACAP
definitions in the parent AV Script component.

»  Config File Name. The name of the config file used to drive the ACAP calculation.

* Location. The path, relative to the Top Directory, where the config file is located.
This location should use the slash character (/) as a folder separator. Do not prefix
the path with separators. Constructs such as ../ will not work here.

» BaseData Set. The base data set against which all other data sets are compared inthe
figure of merit computation. Each ACAP definition should have a valid reference
for this property.

e Compared Data Sets. The data sets compared against the base data set in the figure
of merit computation. Each ACAP definition should have at |east one valid data set
reference for this property.

3.2.8. Spreadsheet Editor

Script components can also be edited in a spreadsheet editor, shown in Figure 3.4,
“Script Spreadsheet Editor”. Thisdialog allows editing the case, figure, page, datatrace,
and ACAP components in a script definition in a table. There are two ways to access
this dialog. First, right-click on a Script component in the Navigator and select Open
Table Editor from the pop-up menu. Second, press the Edit button on any of the Script
component editors for Cases, Figures, Pages, Data Traces, and ACAP.
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Figure 3.4. Script Spreadsheet Editor

This dialog allows comparing components while editing individual or multiple values,
reordering definitions, adding and removing components, copying and pasting values to
and from spreadsheet applications, etc..

3.3. Component Validation

Model validation is supplied for AVF models. Validation checks for unique IDs
where appropriate, undefined references, and correct AV Script definitions. Performing
avalidation check is always recommended after making edits to the model, especially
before submitting ajob.
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Chapter 4. Submitting Jobs

The AVF plug-in allows submitting three types of jobs: regression, report, and AV Script.
The first two types of jobs, regression and report, are closely related. A regression job
executes a large number of inputs organized into suites. One executable is used for the
entire input set. A report job generates a report comparing the two previously submitted
regression jobs. An AV Script job is capable of running codes, generating plots, and
computing figures of merit.

4.1. Regression Jobs

To submit a regression job, select Submit Regression Job from the Tools menu. This
opens the submit dialog shown in Figure 4.1, “ Submit Regression Dialog”.

' Submit Calculation =

"

Server Information

Server localhost:5006 -

Executable  |v4262MOD |v|

Input Folder |/trunk/ 5"

ol | | o8 | | o8l | | o)

Target Folder |joutput) "

Run Options

MNarme AF_DE10124427

Overwrite ' Yes (' Mo @ Prompt 7

Included Suites

| il || None |

&)

# Submit 0]
2pip

ABR

ACCum

AddsegHs

AT

Backup

L] »

L e | |

&

4]

IEEEEEIE

L—

L Suites | Sets |

Submit Cancel

Figure4.1. Submit Regression Dialog

Server alows selecting the location to run theregression job from alist of known servers.
Once a server is selected and a valid connection is established, the Input Folder and
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Target Folder may be specified. The Select button on either opens a dialog used for
selecting a mounted folder on the server. With Input Folder, the chosen directory must
be the location of the input files listed as Input Models. The Target Folder is where the
jobwill execute and storeitsresults. The Executablefield all ows selecting the executable
used to process the inputs, but cannot be specified until the suites have been selected
(more on this below).

Name defines the name of the regression job. Any resource associated with this job
created in the Target Folder will be labelled after the name. If the check next to the field
is unselected, the name will be generated based on the date.

Overwrite determineswhat to doif ajob with amatching name already exists at thetarget
folder: Yes will overwrite it silently, No will reject the job, and Prompt will display a
dialog asking the user what to do.

The Included Suites section is used to select which suites are submitted. Thisis broken
into two tabs: Suites and Sets. The first alows picking suites from all suitesin the AVF
model. The second allows selecting from suite sets, with one caveat: suite sets are not
actually submitted. Instead, selecting a set selects all of its referenced suites as selected,
and vice versa. A suite set is only shown as selected if all of its referenced suites are. If
even one suitein the set isinactive, the set will be shown as unselected. If two suite sets
overlap, it is possible that changing sel ected status of one will modify the other.

The Executable can be specified once the list of submitted suitesisready. The available
choices are those server executables whose plug-in ID matches the case type of the first
input model inthefirst selected suite. It isfor thisreason that a suite should never contain
input models with mixed type, and the selected suites should only reference models of
the same type.

Once adll of the above fields have been set to the desired values, the regression job can
be sent to the Calculation Server by pressing the Submit button. First, as with other
plug-ins, thiswill add the regression job to the server'sjob queue. Thisjob isalauncher:
it invokesthe AVF Launcher application to handle running the requested inputs. I nstead
of directly invoking the analysis code, it spawns Calculation Server jobs for each input
and lets the server handle their execution. This process is described below.

Note  The launcher job does not count toward the maximum number of running jobs
specified for the server. This eliminates the potentially dangerous condition of
auser submitting multiple regression jobs that never complete, as they wait for
the compl etion of spawned jobs that would never be run.

The launcher job first creates atop directory for all regression files. Thisfolder, located
in the Target Folder, is named after the regression job appended with the suffix _Jobs.
Next, afolder iscreated in thetop directory for each submitted suite. Finally, the launcher
spawns a job in the appropriate suite folder for each input model in each suite. Each of
theseisastandard job. They're added to the server's queue and started in the order they're
added. The launcher job completes after all spawned jobs compl ete.
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4.2. Report Jobs

To submit areport job, select Submit Report Job from the Tools menu. This opens the
submit dialog shown in Figure 4.2, “ Submit Report Dialog”.

~ Submit Report £

Server Information

Server |Iucalhust5l]l]ﬁ |"|
Ease Joh |n5,fA‘u’F_Teststutputs}'ﬁME 62_5hnr‘t|
Mod Job |ns/AVF_Tests/Outputs/vSRC3 Short
Location |/SCRIFT_OUTFUT/ |

Repaort Options

Name AF_0609130607 |
Overwrite ' Yes (_No ® Prompt

Included Suites

# | Include Suite Mame
1 v Short
2 Short s

==

| Submit || Cancel

Figure 4.2. Submit Report Dialog

Server allows selecting the location to run the report job from alist of known servers.
Once a server is selected and a valid connection is established, the Base Job, Mod Job,
and Location may be specified.

Location is the target folder where the report will be generated. The Select button to the
right of Location opens adialog used for selecting a mounted folder on the server.

Base Job and Mod Job define the two previously submitted regression jobs that will
be compared in the report. The Select button to the right of each will open the Select
Regression Job dialog shown in Figure 4.3, “ Select Regression Job Dialog”. The list of
suites that were included in the regression job is shown to the right for convenience.
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~_ Select Regression Job £

o Bl localhost: 5006
o[ 0ld_Runs

[»

Selected Job: fnew_runs/ayF_Tests/Outputs 4262 _Short

o [ SCRIPT_INPUT ! Jobs Included Suites [2]
o [ SCRIFT _OUTFUT/ | |[vsRC3_AN {[shont
e [ Tutorial/ || ;| [v4262_Short | [Short2
¢ EHEW_FUHS}' YIRC3I_Short i
9 I AVF_Testsf :
o ] Inputs/

o [ Dutputs,
o= [IW4262_Short_Jobsf
o= WSROI _AlLJohbs)
o= I WSRC3E _Short_Joks/
3 Feports)

1]

| Ok | Cancel

Figure 4.3. Select Regression Job Dialog

Name defines the name of the report job. Any resource associated with this job created
in the Target Folder will be labelled after the name. If the check next to the field is not
selected, the name will be generated based on the date.

Overwrite determineswhat to doif ajob with amatching name already exists at thetarget
folder: Yes will overwrite it silently, No will reject the job, and Prompt will display a
dialog asking the user what to do.

The Included Suites section displays the suites that are included in both selected
regression jobs. Any or all of these suites can be selected to be included in the report.

Once all of the above fields have been set, the report job can be sent to the Calculation
Server by pressing the Submit button. This will add the report run to the server's job
gueue. This process compares the statistics, failures, resulting output, etc. and creates an
HTML report displaying the results. For more information on how reports are defined,
see Appendix A, Report Generation.

4.3. AVScript Jobs

To submit an AV Script job, select Submit AVScript Job from the Tools menu. Thisopens
the submit dialog shown in Figure 4.4, “ Submit AV Script: Location Tab”.
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. Submit AVScript Job =

[ Location | Scripts | Options |

Server Information

Server localhost:5006 ~]
Input Folder | /SCRIPT_INPUT/ |
Target Folder |/SCRIFT_OUTFUT |

Run Options

Marne ‘AVS_0610134551 |

Overwrite ' Yes () No @ Prompt

Priority 55

| Submit || Cancel |

Figure4.4. Submit AVScript: Location Tab
The Location tab specifies where the script is submitted, and where its files originate.

Server alows selecting thelocation to run the AV Script job from alist of known servers.
Once a server is selected and a valid connection is established, the Input Folder and
Target Folder may be specified. The Select button to the right of each will open afolder
selection dialog for the server. The selected Input Folder must be the location of the
input files defined by Cases. The Target Folder is where the job will execute and store
itsresults.

Name defines the name of the AV Script job. Any resource associated with this job
created inthe Target Folder will belabelled after the name. If the check next to the Name
field is not selected, a name will be generated based on the date.

Overwrite determines what to do if a job with a matching name aready exists in the
target folder: Yeswill overwriteit silently, No will reject the job, and Prompt will display
adialog asking the user what to do.
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Figure 4.5. Submit AVScript: Scripts Tab

The Scripts tab is used to select which script definitions are submitted, and which
code versions on the selected Server will be used for each Executable stub. The list of
executables in the bottom table is includes every executable referenced by the scripts
selected in the first table. Each executable can be edited by selecting a value from the
editor in the Executable column.
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. Submit AVScript Job ,__

[ Location | Scripts | Options |

General

Run rases [¢] Show titles

Generate figures Demultiplex plot files
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[ | Timestamp plots [ | Use long file names

[ | Custom image resolution
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Generate the following image types:
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[svG
| Submit || Cancel |

Figure 4.6. Submit AVScript: Options Tab

The Options tab is used to specify the manner in which the scripts are executed. It has
the following General options.

Run cases. If true, the executable cases in the script will be run on the referenced
code version. If false, AV Script assumes that the appropriate cases have already
been run in the target location for the selected script definitions. If thisis not the
case, the script will exit during itsinitialization stage.

Generate figures. Determines whether AptPlot is used to generate figures.

Run ACAP. Determines whether ACAP is used to generate figures of merit.
Timestamp plots. Add atimestamp to each generated figure.

Show titles. Display thetitles specified for figures and pages.

Demultiplex plot files. When set to true, all plot files created by running cases
will be automatically demultiplexed when the case completes. Thisincurs an initial
expensive read of the entire file, but offers improvements to performance when a

case plot fileis read by more than one figure or page.

Force updates. Rerun cases, regenerate figures, and rerun ACAPs, even if an output
file newer than the inputs exists.
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Use long file names. When generating ASCII data dumps of a figure's data traces,
use amore explicit file name.

Custom image resolution. A custom image resolution to be used in all images
generated for figures.

Append to legend entries. When selected, alabel is appended to the legend entries
of all datatraces on all figures and pages. The choices are as follows.

« Modd Exec ID. The name of the executable stub as defined in the AVF moded!.
e Server Exec ID. TheID of the executable on the Calculation Server.
*  Server Exec Desc. The description of the executable on the Calculation Server.

Note At least one of Run cases, Generate figures, and Run ACAP must be selected

before a submit is allowed.

When Generate figuresis selected, the Figure Options become available. These indicate
the types of images generated for each figure. If generating figures, at least one image
type must be selected before the script can be submitted.

Once al of the above fields have been set to the desired values, the AV Script job can
be sent to the Calculation Server by pressing the Submit button. Thiswill add the report
run to the server's job queue. Once the script job begins execution, it takes the following
actions.

1

Each script's cases are submitted, in order, to the Calculation Server in the Runs
folder (see below). Only one case will be submitted at atime for each script.

Begin generating figures. Repeat the following for each figure in each script:
generate the AptPlot batch script used to create the figure, then run it in AptPlot.

Each script's figures are processed, in order.

The AptPlot batch file is generated and then executed using AptPlot.

Each script's pages are processed, in order.

The AptPlot batch file is generated and then executed using AptPlot.

Each script's ACAP definitions are processed, in order.

First, the AptPlot batch files are created to extract the required data. Then, the scripts

are executed with AptPlot and the resulting data appended to the ACAP config file.
Finally, an ACAP script is generated to load the data and executed with ACAP.

AV Script jobs organize files into a very strict directory hierarchy. A folder is created
with anamein the form "<JOB>_Jobs'. A folder isthen created in <JOB>_Jobsto for
each submitted AV Script. Each AV Script folder then contains the following folders:
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Runs. Case inputs and outputs. To prevent any file-name collisions, each case is
placed in a separate folder named after the associated case. Datafilesare also copied
to thislocation.

Batch. Generated AptPlot batch scripts. Each batch file corresponds to one figure
or page in the associated AV Script definition. These files can be used to recreate
the final figures and pages in AptPlot, but incur the runtime cost of reading and
recomputing data.

Figures. The images created by the scriptsin Batch. In addition to the binary image
files, an AptPlot File (APF) is also created here for each figure. These can be used
to load the final figures and pages directly in AptPlot.

Data. ASCII data dumps of plot data created when generating figures.

FOMs. All resources associated with computing figures of merit. The generated
ACAP scripts and computed results are all stored here.
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This section details additional AVF features.

5.1. Importing Legacy AVScript Inputs

AV Script components can be created by importing legacy input files. Selecting File >
Import > AV Script from the main menu will open afiledialog that can be used to select
one or morefiles. Which of the input files are selected is not important; the AVF Plug-in
uses the AV Script filename rules to determine which selected files are valid AV Script
inputs and which filesit should look for. To be precise, the plug-in will import fileswith
the following names:

* Any of the default AV Script input file names:

avcasedefs.txt case definitionsfile

avpathdefs.txt path definitionsfile

avfigdefs.txt figure definitionsfile

avdatadefs.txt data definitionsfile

avpagedefs.txt page definitions file [optional ]
avacapdefs.txt ACAP definitions file [optional]
avannodefs.txt annotations definitions file [optional ]

*  Prefixed file names, where <NAME> is a particular prefix.

<NAME>Cases.txt case definitionsfile
<NAME>Path.txt path definitionsfile
<NAME>Figs.txt figure definitionsfile
<NAME>Data.txt data definitionsfile
<NAME>Page.txt page definitions file [optional]
<NAME>Acap.txt ACAP definitionsfile [optional ]

<NAME>Annotations.txt ~ annotations definitions file [optional]

For example, suppose the target directory contains the files:

Test 1Acap. t xt Test 1Fi gs. t xt Test 2Dat a. t xt updat es. t xt
Test 1Cases. t xt Test 1Pat h. t xt Test 2Fi gs. t xt
Test 1Dat a. t xt Test 2Cases. t xt Test 2Pat h. t xt

Thisindicates the directory contains two sets of input: one prefixed by "Test1" and one
prefixed by "Test2". Note that the optional ACAP definitionsfileis present for the first
file set. The directory also contains afile named "updates.txt”, which is of no interest to
the importer. If the user were to open the file dialog and select the files: Test1Figs.txt,
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Test1Path.txt, Test2Cases.txt, and updates.txt, the importer will create two AV Script
definitions, one named Test1 popul ated by definitionsfrom the five corresponding inputs
(including the optional ACAP definition), and one named Test2, defined by the other four
inputs. The importer ignores the updates.txt file, as its name does not follow the input
file naming conventions. In this sample case, two files were included which matched the
"Testl" prefix; the plug-in will still do the right thing when multiple files are selected
which match one file set.

If the model's current model isan AVF model, the imported AV Script definitionswill be
added to that model. Otherwise, a new model will be created with the new definitions.

Any errors encountered while importing the selected inputs will be reported to the
M odel Editor's message window.

5.2. Importing TRACE ATF

Anentire AVF Model can be created by importing an existing TRACE ATF installation.
To do o, select File > Import > TRACE ATF as shown in Figure 5.1, “File Import
Sub-Menu”. Thisdisplaysafilediaog which may be used to select the directory inwhich
the ATF isinstalled. This dialog also displays alist of check boxes which can be used
to select which segments of the ATF are imported (see Figure 5.2, “ATF Import File
Dialog”); these options are detailed below.

Note  Although this process is described for TRACE ATF installations, it will work
for any inputs organized as described.

File | Edit Tools Window Help

(1 MWew Ctrl-N ‘/ ?

= Open Cirl-

Open Recent b

& save Ctrl-5

Save As..

Close

Close All..

Import.. P AVSCript

Export.. * TRACE ATF

Exit RELAP ASCII
TRACE

Figure5.1. File Import Sub-Menu
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L . SelecI TRACE ATF installation direciory -=

Look In: |3 trunk - EZEZ'E

] Assessment
] Common

Import:
Master List

] Exe
[ MasterList Regression Suites
[(] Regression Robustness Suites

[J Robustness
[¥] Assessment Suites

seect

File Mame: |jhnme;uzer;trunk |

Files of Type: |All Files |

Import Cancel

Figure5.2. ATF Import File Dialog

* Master List - importsall fileslocated inthe Mast er Li st directory of the selected
location. Each file with an appropriate file extension is imported as a new input
model. The accepted file extensions, and the input types they correspond to, are
described below.

* Files whose names end with the . i np, .tpr, and . rst extensions are
imported as TRACE input files. Furthermore, any files ending with .n, where n
isany positive integer, are a'so imported asa TRACE input file.

* Filenamesending with . i areimported as RELAPS input files.

* Regression Suites - imports all suite directories located in the Regr essi on
directory of the selected location. Each suite isimported as a new suite object.

Only directories containing thefile .isSuiteDir file are imported. In such directories,
theplug-inlooksfor afilenamedf i | eLi st ,whichit expectstofollow the TRACE
ATFfilelist syntax. Thisfileis scanned to determine which input model definitions
should be associated with the newly created suite.

Note A suite'slist of input models references existing input model components
only. Thus, if no input model exists with afile name matching that found in
thefi | eLi st , thereference cannot be created.

* Robustness Suites - imports al suite input filesin the Robust ness directory of
the selected location. Each set of input filesisimported asanew AV Script definition.

Only directories containing the file .isSuiteDir are imported. In such directories,
the plug-in examines al files to see if they match the allowed AV Script input file
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names (avpathdefs.txt, TestPath.txt, etc.). For each set of inputs found, an AV Script
component is created with a name matching the input file prefix, or isleft unnamed
if the inputs use the default names.

« Assessment Suites - same as Robustness Suites, but for the Assessnent
directory.

Any errors encountered while importing the selected inputs will be reported to the
M odel Editor's message window.

5.3. Editing Graphs from AptPlot

Figures and pages can be edited directly in AptPlot, if the SNAP configuration's
Plotting Tool property indicates an AptPlot installation. Selecting the Edit button for
the Configure Page property of an AV Script component will display adialog listing the
page definitionsfor that component. By selecting apage from that dialog, the AVF plug-
in will use the page definition and any figures it references to determine the placement
and decorations of AptPlot's displayed graphs. When closing AptPlot, the application
will prompt for permission to export its current configuration. The plug-in then reads the
exported file to configure the page and its referenced figures, creating new figures for
any extra graphs. Figures are reconfigured by the properties of visible AptPlot graphs,
and Pages are likewise adjusted by the appropriate fields of AptPlot's Arrange Graph
dialog. Similarly, figures can be edited from the Configure in AptPlot property editor.

Note Thisfeature overrides the placement settings of each referenced figure. If you
do not want to override them, only edit empty page definitions.

Note Thisfeaturewill not work with AcGrace. It depends on AptPlot extensions that
are not present in AcGrace.

5.4. Figure Templates

AVF supports exporting a Figure's properties as a template. Such templates can then be
imported with only selected values substituted into the edited figure's properties.

To export a template, select a figure in the Navigator. In the property view, select the
Export Template button in the Figure Template property editor. Select the location to
save the file and press Save.

Toimport atemplate, select thel mport Template button from the same editor, select the
template, and press Open. A dialog will be displayed asking which properties to import,
and showing the value of each property in the template. Select the desired properties and
press the OK button to import the values.
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Each report compares a base code version to a modified code version (typically
abbreviated as mod). The report generator assumes that the modified version is, in fact,
a progressive revision of the base version. In practice, this only effects how results are
sorted. The compared codes can be any two codes or code versions so long as their
outputs are comparable.

A.l. Creating Reports

Report generation consists of the following steps.

1.

Read the report definition. This file determines the overall structure and content of
the report, what filesto parse, etc. For more information on the report definition, see
Section A.2, “Report Definition”.

If success conditions are defined in the report file, locate failed runs and generate
the failure report. See Section A.1.1, “ Creating the Failure Report”.

Gather run statistics. To do so, the statistics file for each run is read and pertinent
statistics are tabul ated.

Write the statistics reports. See Section A.1.2, “ Creating Statistics Reports”.

If diffs are defined in the report file, diff the appropriate files and generate the
differences report. See Section A.1.3, “ Creating the Differences Report”.

Write the summary report. This file contains general information and links to the
other generated files.

A.1.1. Creating the Failure Report

The failure report lists runs that failed for either compared executable. The report
generator identifies failures with the given checksin the order listed.

1.

If the statistics file is necessary and missing, the run has failed. The report
configuration determines whether statistics are necessary (see Section A.2.3,
“Element: <success>"). If no other success conditions are defined and the statistics
fileisavailable, the runisasuccess.

If the statistics file is present and lists at |east one fatal error, the run hasfailed.

If no output file matches a success condition, the run hasfailed. Thiscan mean either
no output files are found, or those that are found fail to meet the success criteria(see
Section A.2.3, “Element: <success>").

Once failures are identified, the report is written to the file Fai | ur eReport. htm .
Failures are sorted in the following order:
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Unexpected: ran in base but failed in mod

Expected: failed in both

Fixed: failed in base but ran in mod

Misc: the run is not present for one version and failed in the other

A owbdpE

A.1.2. Creating Statistics Reports

Statistics reports detail differences between the two code versions for a given statistic.
Any givenrunisonly included if itsstatisticsfile existsfor both versions and both contain
the requested value. The report generator computes the difference between the value in
both the base version and mod version for each input in the given suite. If the difference
exceeds the threshold or percentage threshold set in the report configuration, the valueis
included in the results (see Section A.2.2, “ Element: <stat>"). The differences are sorted
and printed out in an HTML report.

A.1.3. Creating the Differences Report

The differences report tabulates diffs between various output files. Unless defined in the
report configuration, thisreport is not generated (see Section A.2.4, “ Element: <diff>").
Any given run is only diff'd if the corresponding files are present in at least one of the
version directories. The report generator runs the defined diff command, substituting
the location of the base and mod output files. The results are saved to a file with the
following path:

<report directory>/<diff directory>/<suite>/<file name>.diff

If the file size of the diff does not meet or exceed the threshold set in the report
configuration, the diff is deleted. Otherwise, alink to the diff isincluded in the report,
which iswrittentothefileDi f f Report. htm .

A.2. Report Definition

The report generator is configured by reading a report definition XML file. This file
tells the report generator which statistics are of interest, how to locate runs, how to
determine run success, whether to diff filesand which filesto diff, and anumber of other
miscellaneous val ues.

Report files must be both well-formed and valid, or report generation will fail. Asin all
XML documents, elements, attributes, and attribute values are case-sensitive. The root
tag of areport fileisther eport element. Elements in the r eport block may only
appear in the following order: st at , success, di ff.

A.2.1. Attributes: <report>

Theroot r eport tag hasthe following attributes.
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titl e - Thetitle of the report. This value must contain at least one non-whitespace
character. Thisvalueisrequired.

descri ption - A description of the report. Thisvalueis optional.

f ormat - A Java format-string for numerical values written in reports. This value is
optional. For more information about legal format-strings, see the Formatter classin the
Java APl [http://java.sun.com/j2se/1.5.0/docs/api/javalutil/Formatter.html].

st at sExt ensi on - The extension of statistics files. At least one non-whitespace
character must be present. The period delimiter used to separate the file basename and
extension cannot be included. Thisvalueisoptional and defaultsto " xm st at ™.

A.2.2. Element: <stat>

Thest at empty element defines a statistic used to generate areport. At least one st at
element must be defined. It has the following attributes.

name - The name of statistics included in the report. Values must contain at least one
non-whitespace character. This attribute is required.

fil e - Thename of the HTML file created for the report. For portability, this value has
been restricted to the following. Values must begin with at least one letter or number.
Afterwards, the file name may consist of any number of letters, numbers, and periods.
This attribute is required.

title - The title of the report. Values must contain at least one non-whitespace
character. This attribute is required.

descri ption - A description of the report. This attribute is optional.

t hreshol d - A difference threshold for statistics. The magnitude of the difference
between statistics must exceed this value to be considered for the report. A difference
within this threshold may still be significant if af act or isspecified (see below). Only
non-negative real numbers may be provided. Thisvalueis optional and defaultsto " 0"
if unspecified.

f act or - A percentage of the base value that differences must exceed to be considered
for the report. This percentage is specified with 1.0 as 100%. Only non-negative real
numbers may be provided. This value is optional. There is no default value for this
attribute, so a percentage-based difference is not considered if f act or isunspecified.

pr ef er - Indicatesthe preferred trend in differences. By default, the results of areport
are sorted so that favorable results are displayed first; this attribute indicates what kind of
differencesareimprovements. Only " decr ease” and" i ncr ease" may be specified
for this attribute. Thisvalueis optional and defaultsto " decr ease” .
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A.2.3. Element: <success>

Defines successconditionsfor codeoutput. Exactly onesuccess block may be defined;
if unused, the report generator will not generate a failure report.

Thesuccess element definesone attribute: st at s. A positivest at s valueindicates
that the existence of astatisticsfile isanecessary indicator of success. Allowable values
are"true" and"fal se". Thisattribute is optional and defaultsto " f al se". The
body of the success element consists of one or more condi t i on elements. Each
condi ti on element defines a file-set and success criteria through its attributes and
children.

The condi ti on element defines only one attribute: ext ensi ons. The value is a
comma-separated list of file extensions, sans period, that indicate which output files to
check with thet ype criteria. Eacht ype hasin its body one or more nessage and/or
r egex elements. These values define a string or regular expression that must be found
or matched somewhere in aline of an output file for the run to be considered successful.
Both elements require that the expression be contained within the body of the element.
Furthermore, an optional case attribute is available to indicate whether the expression
is case-sensitive (allowablevaluesare " t r ue" and thedefault " f al se").

Note Regular expressionsmust belegal asdefined inthe Javaregex API. Theallowed
syntax is largely identical to Perl 5 (only a few constructs are unavailable),
and should be immediately familiar to seasoned regular expression authors.
For more information, see the documentation of the Pattern class [http://
java.sun.com/j2se/1.5.0/docs/api/javalutil/regex/Pattern.html].

Specia considerations need to be made when designing success conditions. The report
generator runsthrough matching outputsoncefor each defined condi t i on. Thismeans
that if two condi t i on elements define the same extension, each corresponding output
file will be read twice. For any given type, only one of the expressions must match for
the run to be considered successful, allowing parallel typesto be collapsed into asingle
element. Consider the following example:

A code creates two output filesfor any given run: onewith the extension . i nf o and the
other with. out . Themessage"done" indicates successin both typesof files. Theregular
expression "~complete:" also indicates success if found in . i nf o files. The following
conditions block would correctly locate successful runs.

<success>
<condi ti on extensions="out,info">
<message>done</ message>
</ condi ti on>
<condi ti on extensions="info">
<regex>"conpl et e: </ r egex>
</ condi ti on>
</ success>

As pointed out earlier, this will cause the report generator to read . i nf o files twice.
After collapsing the two types, the redundant reads are eliminated.
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<success>
<condi ti on extensions="out,info">
<message>done</ message>
<regex>"conpl et e: </ regex>
</ condition>
</ success>

Unfortunately, thiscould still lead to problems. If theregular expression matchesalinein
. out filesthat does not indicate success, the report generator can make false positives.
The following eliminates any ambiguity.
<success>
<condi ti on extensions="info">
<message>done</ message>
<regex>"conpl et e: </ r egex>
</condition>
<condi ti on extensions="out">
<nmessage>done</ message>

</ condi tion>
</ success>

Each file is now read exactly once with only those success-conditions that apply.

A.2.4. Element: <diff>

Indicates that a diff utility should be run on various code outputs. When present, linksto
the diffed files are tabulated in a differences report. di f f has the following attributes:

pr ogr am- The differencing application to use. For Windows users, the default value
"diff" indicates that the included GNU diff command line utility should be used.

conmmand - Thediff command arguments. Thisvalue supports two symbolic constructs:
%ase and %od. These two values are replaced with the path of the diffed files from
the base and mod code output. The attribute value must include both %ase and %od
at least once. If undefined, the value defaultsto " %base %rod" .

ext ensi ons - The extensions of files to diff, sans period, in a comma-separated list.
This value must contain at least one non-whitespace character. If undefined, it defaults
to"out".

t hr eshol d - The sizein bytes that a diff must meet or exceed before included in the
report. This value must be a non-negative integer. If undefined, it defaultsto " 20480"
(20kB). To include every diffed file, sett hr eshol d to" 0".

A.3. Statistics File

The statistics file format stores named numerical values and error descriptionsin XML.
Like report configuration files, the XML contents must be both well-formed and valid.
Any code that outputs statistics filesin thisformat can be used with the report generator.

The statistics file has only afew elements: aroot st ati sti cs tag, ablock of st at
elements, and an optional block of er r or elements. Thest ati sti cs element serves
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only as the root tag; no attributes are allowed. Each st at defines a value through two
attributes: nane and val ue. The constraints on these attributes are straightforward:
both are required, name must contain at least one non-whitespace character, each nane
must be unique within the file, and val ue must be areal number.

Statistics files may also define any number of empty er r or elements after the st at
block. The following attributes are available for er r or .

t ype - Thetypeof error. Allowablevaluesare" i nput " and"runti nme" Thisvaue
isrequired.

r eason - Specifies a short description of the error. Values must have at least one non-
whitespace character. Thisvalueisrequired.

f at al - Indicates whether the error isfatal, causing the executable to terminate early.
Allowablevaluesare"t rue" and" f al se" . Thisvalueisoptional and has no default.

conponent Type - If the error can be directly associated with a component, that
component's type is specified here. Values must have at least one non-whitespace
character. Thisvalueisoptional and has no default.

conmponent I D - If the error can be directly associated with a component, that
component's identity is specified here. Values must have at least one non-whitespace
character. Values must have at |east one non-whitespace character. Thisvaueisoptional
and has no default.

I i neNumnber - This attribute can be utilized to specify a specific line in the input file
that caused the error. Only positive integers may be specified. Thisvalueis optional and
has no default.

t i me - Allows specifying the simulated timewhen the error occurred. Only real numbers
may be provided. Thisvalueis optional and has no default.

Below is an example of the statistics file syntax.

<?xm version="1.0"7?>
<statistics>

<stat name="cpu tine" value="10.0" />

<error type="input"
I'i neNunber =" 42"
reason="first columm nust be greater than 0"
fatal ="fal se"
conponent Type="pi pe"
conponent | D="11" />

<error type="runtine"
time="10.5"
reason="di vi de by 0"
fatal ="true"
conponent Type="pi pe"
conponent | D="11" />

</statistics>
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The AVF plug-in provides a plug-in interface for loading case-specific functionality at
run time. This allows AVF to support additional codes without any modification to the
basic SNAP plug-in. This section details how to construct such a plug-in.

Note To buildthese plug-ins, you will need to set up a classpath including SNAP and
AVF classes.

AVF plug-ins are deployed as a single JAR file. All required class resources must be
in the archive. Furthermore, the archive's MANIFEST must indicate the name of the
plug-in's CaseSupport implementation via the property AVScr i pt CaseSupport -
Cl ass. Once properly packaged, installation is as simple as copying the JAR to the
avf/ pl ugi ns directory of a SNAP installation.

Plug-ins only need to implement two classes. CaseSupport defines labels and an icon
used to identify the new case type. It also provides a factory method for creating
CaseDefinition instances, which defineall other necessary information and functionality.
Both are abstract classes and must be extended. The methods outlined in the following
section are sufficient for all anticipated case types.

B.1. CaseSupport

Implementations of CaseSupport define how to refer to a case type, what
icon used to indicate the type in the ModeEditor, and how to -create
CaseDefinition instances specific to the new type. The full name of this class is
com apt . avscri pt. pl ugi n. CaseSupport.

public abstract String getl D) -Returnsauniquekeyword used asalabel
toidentify this code support. Most often this should be the name of the supported analysis
code. More specifically, this should be the name of the SNAP plug-in that supports the
analysis code.

public String get Execut abl eLabel () - Returnsakeyword used as alabel
to identify executables for this code support. This value will not be used in inputs, but
instead as a generic way of referring to the supported code. Most often this should be
the same value returned from get | D.

public | nmagel con getlcon() - Returnsan icon associated with cases of this
type. Thisicon will be displayed in the Navigator for Input Models whose Case Typeis
set to the value returned from get | D. The default implementation returnsnul | .

public abstract CaseDefinition createCaseDefinition() -
I nstantiates and returns the CaseDefinition implementation associated with the case type.
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B.2. CaseDefinition

I mplementations of CaseDefinitionindicate how to processthe casetype. CaseDefinition
is an abstract class that contains a number of utility methods used in processing cases;
only those defined here need to be implemented or overridden. The full name of this
classiscom apt . avscri pt. pl ugi n. CaseDefini ti on.

publ i c abstract String getServerPl ugi nl D() -Returnsthe SNAP plug-
in1D of the plug-in used to processinputs of thistype. In most cases, thiswill be the same
valuereturned fromget | Din the associated CaseSupport implementation. However, as
it is feasible that a CaseSupport implementation might have an ID that does not match
the SNAP plug-in ID, this method is provided to guarantee the ability to submit cases
to a Calculation Server.

publ i ¢ bool ean i sExecutabl e() - Returns true if the case can be executed
as a Calculation Server job. Most implementations will return t r ue. The return value
of this method has a number of implications as to which methods must be overridden to
provide non-null values. The default implementation returnsf al se.

public abstract String getDataSourceFil eExtensi on( bool ean
dermux ) - Returnsthe file extension of case data files after the case has been run. As
the AVF looks for data files by appending the extension directly to the case name, a
period prefix must be part of the returned result if the file extension is delimited from
the file basename with a period. The dermux argument is used to indicate whether the
application islooking for the standard data or demultiplexed data. |mplementations may
ignore denux if only one extension is appropriate.

publ i ¢ bool ean i sBat chOQpenCommandRequi r ed() - Determines whether
datafiles must be opened with a certain type of command before their data is available.
Cases that return true must be opened with a command of the form

<open comrand> [file index] [file type] "<file path>"

where each token is variable, and tokens between square brackets may be optional.
This is the norma form for opening most analysis code plot files in AptPlot; most
implementations will return t r ue. For example, a RELAP5 demultiplexed file might
be opened with the command:

RELAP 0 DEMUX "/ hone/ user/rel ap. dnx"

The default implementation returnsf al se.

public void witeCustonExtractBatch( java.io.PrintWiter
witer, java.io.File dataFile, DataDefinition dataDef ) -
Writes custom AptPlot batch commands to open the case datafile. This method must be
implemented if i sBat chOpenComrandRequi r ed returnsf al se. The parameters
are as follows: wri t er is an open PrintWriter used to write the batch commands,
dat aFi | e describes the path to the data file, and dat aDef contains the definition of
the data trace to be extracted. The generated batch commands should follow the basic
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convention of loading data into the next available data set in the current graph. The
default implementation is an empty method.

public String getBatchQpenConmand() - Returns the AptPlot batch
command used to open case data files. Thisis the <open conmmand> portion of the
batch command described for i sBat chQpenConmandRequi r ed. Implementations
that return true from i sBat chQpenConmandRequi r ed must return a non-nul |
value. The default implementation returnsnul | .

public String get Bat chFi | eType( bool ean denmux ) -
Returns the [fil e type] portion of the batch open command illustrated for
i sBat chOpenCommandRequi r ed above. In the sample RELAP command, the file
type DEMUX is provided to indicate the file is a demultiplexed file. The semantics of
which file type is required (if one is required at all) are unique to each anaysis code,
and are described in the documentation for AptPlot. Implementations that returnt r ue
from i sBat chOpenCommandRequi r ed must return a non-nul | value (although
the result may be an empty string when a file type is unnecessary). The default
implementation returns nul | .

public String getBatchReadConmand() - Returnsthe read command used
to extract data after opening a file with a batch open command. This command is used
both to add channels to the 'read list' and to initiate an actual read. For example, to read
asingle TRACE channel named cb60 at open file 1 in Sl units, AVF would generate

TREAD 1 "cb60" SIU
TREAD DONE

Implementations that return t r ue from i sBat chOQpenCommandRequi r ed must
return anon-nul | value. The default implementation returns nul | .

public String getBatchChannel Prefi x() -Returnsthechannel prefix used
to reference case channels in equation interpreter expressions. Thisis best illustrated by
example: the command to load the data channel pn-1A01 into a vector from a TRACE
datafile at index 1 might look like:

CALC "<channel Data> = T1_pn- 1A01"

In the example, the "T" in T1_pn- 1A01 is the channel prefix. Implementations
that returnt r ue fromi sBat chQpenCommandRequi r ed must return a non-nul |
value. The default implementation returnsnul | .

public bool ean isBatchChannel Parenthesized() - Returns true
if channel names in equation interpreter expressions must be encapsulated with
parentheses. In the sample command shown above for get Bat chChannel Prefi x,
the channel name pn- 1A01 is obviously not parenthesized (nor should it be). If
parentheses were required, this expression would look like T1_(pn- 1A01). The
default implementation returnsf al se.

public String[] getlnputTypeKeywords() - Returns a newly allocated
array of supported input type keywords. If there is no need to distinguish between
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input types for the implemented case, return an array of zero length. The default
implementation returns an empty array.
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