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Chapter 1. Introduction

The Symbolic Nuclear Analysis Package (SNAP) consists of a suite of integrated applications
designed to simplify the process of performing engineering analysis. SNAP is built on the
Common Application Framework for Engineering Analysis (CAFEAN) which providesahighly
flexible framework for creating and editing input for engineering analysis codes as well as
extensive functionality for submitting, monitoring, and interacting with the codes.

SNAP currently includes support the CONTAIN, COBRA, FRAPCON-3, MELCOR, PARCS,
RADTRAD, RELAP5 and TRACE analysis codes. Each codeis supported by a separate plug-in.

Thelist of currently installed plug-ins can be found in the Chapter 2, The Model Editor e
About dialog by pressing the Plugins button.

The SNAP Application Suite

The SNAP application suite includes the Model Editor, JobStatus and the Configuration Tool
client applicationsaswell asthe Calculation Server. Inthiscontext, aclient application isonethat
typically isrun onthelocal machine and providesagraphical user interface. A server application
isonethat runsin the background or on adifferent computer to provide job processing or access
to data.

'E} Model Editor: The primary SNAP client-side user interface. It is responsible for the
development and modification of input models for the supported analysis codes. The Model
Editor is aso responsible for animating the results of those analyses using the Animation
plug-in. In addition, the Model Editor is responsible for the creation and design of job
streams: arbitrarily complex application flowsthat can be run on aCalculation Server or High
Performance Computing (HPC) environment.

G Calculation Server: The primary SNAP server-side application. It is responsible for
executing applications set up in the Configuration Tool on input defined in a Job Stream from
the Model Editor. It also manages the output files generated by executing the applications.
It also provides control of and communication with active and completed calculations and
streams.

E Configuration Tool: A client-side application used to specify properties for the SNAP
client applications as well as to startup, shutdown and configure alocal Calculation Server.

ﬁ Job Status: The client side application that is used to display the status of jobs on a server,
import local data files as new jobs, and in general monitor job stream execution..
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Chapter 2. The Model Editor @

The Modédl Editor isthe primary SNAP client application. With it, a user may both design input
for analysis codes, display animated representations of calculation results, and build and submit
job streams (see Chapter 5, Job Streams). The Model Editor provides a consistent interface
regardless of the analysis code in question.

2.1. The Model Editor User Interface

SNAPsModel Editor user interfaceisillustrated in Figure 2.1, “Model Editor UI”. The primary
components are labeled and a brief description of each follows.

[~ @ Model Editor 1.9.9 2=8

Eile Edit Tools Window Help
O B 5 @ v 9 Il 0 Toolbars
o +v & :
88 standpipe.med - (Standpipe) @ g g L@@ gt 28|28 e g
o 8= Model Options [l E
¢ & Hydraulic Components [3] £d
1 E
¢ W Breaks [1] =l - Heat Structure
I channels [0] E
7 A Fills 1] [ 4 Outer Surface
o AFill1 =l E Boundary Flux =0
% Heaters [0] Navigator E . N 19
o {# Pipes [1] 9 E Varigble T~ ——————»p 18
&% Plenums [0] E 17
Eg‘ Pumps [0] e
Prizers [0] E
Bl Separators [0] L Euo Fill State Controller Views |/ Dock
—-Sinale Junctions [0] Bl §_ Pressure =
AV 512 13
i e E -15 .
A Fill 1 Q % E Wariable o B = i
¥ General [ ]1Show Disabled || FLd ! _‘i
Component Name [unnamed Biaks E Liguid Mass Flow i 10 ]
F1e -10 i 2
Component Number | _1| ™ 7 3 Vorisble ¥t _"_E B
Description <none= V(Y 9 513 ! =
= =] E i -
Inlet Pipe 21 Cell 1 inlet BBl |E Vapor Mass Flow ; 6
— E I =
Fill Type |[10] Gen. state s (| e ol T A S —d -
Length 2.0 (m) 4P ™ P §_22 o JI.___j:__... Z |
| | [E Liquid Temp. | -
\olume 0.1459318| (m?) 4| [T 7 F ; | I 2 & 5]
el B Ve Property View 0'0| % g ek Default View L Interactive Stream |
Initial Liquid Temperature 200.0 (K)g ™ P Message Window %
Initial Wapor Temperature 372.756| (K |4 | [T @ @ Note: Verification com - e
— — /@ Note: Opening file /home/djvogt/applications/snap_1_9 9.
Initial Pressure 5.0E6 (Pa)i Ll | @ Note: Loading /home/djvogt/Applications/snap 1 9 9/5a.. [=| &
Initial Noncondensible PP 0.0l (Pa) |4 [ [¥5 2 |~ € Note: Open Complete, -

Figure 2.1. Model Editor Ul

2.1.1. The Main Toolbars

The main toolbarsinclude basic file operations, model operations, and undo/redo (see Figure 2.2,
“Model Editor Main Toolbar”). These toolbars can be individually enabled or disabled using a
right-click pop-up menu located on the main toolbar panel.
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The Model Editor User Interface

2.1.2.

Buttonsfor the basic file and model operationsinclude New, Open and Save aswell as shortcuts
for Undo/Redo, Check M odel, and About.

The Window Mode buttons can be used to change the basic layout of the major Model Editor
components. The first displays the Navigator above the Property View. The second displays
the Navigator, Property View, and Views al horizontally aligned, with the Message Window
underneath. The third is a multi-window mode, where each major component receives its own
window.

The memory toolbar displays information on the current memory usage.

Open model Window modes

Undo / Redo

heFE ¢ v 7 BODFH F @

Save model | Help Memory usage

New model Check model

Figure 2.2. Modd Editor Main Toolbar

Main Menu Items

The main menu contains several menus of commonly used actions.
The File menu contains the following items:

* New - Creates a new model (see Section 2.3, “Creating a Model”). The Ctrl-N shortcut

(Command-N on Mac OS) is supported on most platforms.

Open - Opens a model (see Section 2.3.1, “Opening a New Model”). The Ctrl-O shortcut
(Command-O on Mac OS) is supported on most platforms.

Open Recent - Opens arecently used model, broken down into sub-menus by plug-in.

Save - Savesthe model (see Saving aModel). The Ctrl-S shortcut (Command-S on Mac OS)
is supported on most platforms.

Save As - Saves the model with a new name (see Saving a Model). The Ctrl-Shift-S shortcut
(Command-Shift-S on Mac OS) is supported on most platforms.

Revert Modifications - Reloads the current model from disk. While graphically editing a
restart case, thiswill close the restart case, and reload it from the source model.

Close - Closes the current model, removing it from the Navigator. If the model has unsaved
changes, a prompt will be displayed asking whether the model should be saved.

Close All - Closes al open models. If any of the models have unsaved changes, a prompt will
be displayed asking which models should be saved.
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Import - Imports amodel. This provides a menu of the file formats that can be imported by
the currently loaded plug-ins. In the case of COBRA, the COBRA ASCI| item will create a
new COBRA model and import the given file as COBRA input.

Export - Exports the current model. This menu lists the file formats that can be exported by
the current model, defined by its plug-in.

Exit - Closes the Model Editor. If any open models have unsaved changes, a prompt will be
displayed asking which models should be saved.

The Edit menu contains the following items:

Undo - Reverts the last modification made to the current model. Successive undo actions
revert additional changes. The Ctrl-Z shortcut (Command-Z on Mac OS) is supported on most
platforms.

Redo - Reverts the last undo, effectively restoring the change. An additional redo action
becomes available for each undo performed on the model. Making any change to the model
clears the list of available redo actions. The Citrl-Y shortcut (Command-Y on Mac OS) is
supported on most platforms.

Preferences - Opens the Model Editor preferences window (see Section 2.2, “User
Preferences’).

Plugin Manager - Opensadialog listing all available SNAP plug-ins. Toggling the check-box
next to each plug-in allows for loading and unloading the plug-in.

Find - Opens the Find Components dialog for the current model (see XREF).

The Tools menu contains the following items:

Check Model - The Check Model button and menu item both perform a model validation
check on the current model. The checks performed for amodel are defined by its plug-in.

Submit Job - A job stream can be submitted by selecting the Submit Job menu item from
the main Tools menu. Refer to Section 5.4, “ Submitting Job Streams” for more information
on the job submission process.

Export to jEdit -This item exports the current model to the jEdit text editor. Refer to
Section 3.3.1, “General Properties’ for more information about configuring jEdit for use by
the Model Editor.

Configuration Tool - Opens the Configuration Tool SNAP application (see Chapter 3, The

Configuration Tool @).

Job Status - Opens the Job Status SNAP application (see Chapter 4, Job Status @).

Model Note Viewer - Opens the Model Note Viewer (see Section 2.4, “Model Notes”).
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The Model Editor User Interface

2.1.3.

The Window menu contains one item, Commands, that opens a Commands dialog, which can
be used to process Model Editor batch commands (see Section 2.10, “ Batch Command Syntax”).
When other Model Editor windows are open, this menu will aso list those dialogs. Selecting an
open window menu item will bring that window to the foreground.

The Help menu contains the following items:
» Help Contents- Opensthe SNAP User's Manual as an interactive help system.

* About - Displays information about the Model Editor, installed SNAP plug-ins, included
technologies, contact information, etc..

The Navigator

The Navigator is used to select models and access their contents (see Figure 2.3, “Example
Navigator View”). The Navigator can be said to consist of three major components: the toolbar,
the accordion, and the model contents. Each of these is discussed below.

Toolbar |<]: Beow dr v B
Current Model g8 standpipe.med - (Standpipe)
o= = Model Options &
Main Categories # W Hydraulic Components [4]
o Y Breaks [1]
Sub-categories Wl channels [0] L
o ¢ Fills [1]
% Heaters [0]
o- % Pipes [1] —
&% Plenums [0]
¢ &7 Pumps [1]
Components + & Pump 41
¢ 1 Hydro Connections
Connections: ——— & Outlet [3]: Pipe 21
Hydraulics, lg) Prizers [0]
Heat Structures, &3 Separators [0]
—+ Single Junctions [0] —
Etc- Lo To oo [0 il
[ﬂﬂ standpipe_anim.med - (standpipe) j
Model Node |[{§} *tavf test.med - (atf)*+ :]

Figure 2.3. Example Navigator View

The modd contents provides a logical, hierarchical representation of the current model's
components and views. Each model is broken down into categories of components. The majority
of these categories are plug-in specific, however some (such as views) are shared between all
plug-ins. All of the model's components, including non-visual elements such as Model Options,
are accessible from the Navigator.

The Accordion

The accordion organizes models and displays their contents. It consists of everything below
the Navigator toolbar. In the example figure, the Model Nodes labelled WAL oop.med,
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The Modd Editor User Interface

typpwr_anim.med, and avf tracemed each represent an open model. Model nodes
can be expanded to display their contents (W4Loop.med in the figure), or contracted
(typpwr_anim.med and avf_trace.med).

When amodel is expanded, at most two modelsto either side are displayed as contracted model
nodes. Other model sare hidden from view until the expansion changes. Clicking acollapsed node
expands it. Double-clicking an expanded node contractsit. A single click on an expanded node
displays amodel panel in the Property View if the plug-in defines such a panel. The constantly
expanding and contracting behavior of model nodes is where the term "accordion” originates.

Exactly one model can be expanded at a time. This expanded node is the current model.
Contracting the current model with adouble-click does not clear its status as the current model.
Instead, collapsing the current model provides a complete view of al open models.

Note  Only those 2D Viewsassociated with the current model are displayed inthe Views area.
When aview is undocked, it remains visible regardliess of which model is selected.
However, activating an undocked view selects its parent model in the Navigator.

Navigator Toolbar

The Navigator toolbar provides access to several navigation shortcuts. These are, from left-to-
right:

1. Go Back - Every time the selection changes in the model contents changes, a step is added
to a selection history. This button returns the selection to the most-recent step in the history,
moving the current selection into a forward history. This can change the current model if the
previous selection is not in the selected model.

2. Go Forward - Similar Go Back, but in the other direction.
3. History - Displaysapop-up with thelast several selectionsin the Navigator selection history.
Selecting an item restores that selection, moving all more recent selections into the forward

selection history. Right-clicking on either the Go Back or Go Forward buttons brings up a
similar list for the indicated direction.

4. Up - Expands the model above the current model.
5. Down - Expands the model below the current model.
6. List - Displaysapop-up menulisting all open menus. Selecting amodel inthe pop-up expands
it.
Other Navigator Tools

A right-click on nodesin the Navigator opens a pop-up menu. Itemsin this menu can be used to
add, delete or edit components, as well as to perform operations on the model.

The Show ASCI 1 itemwill openan ASCII View showing what the corresponding model's ASCI|
deck would look like for the selected component. This non-editable view is handy for those
analystswho arefamiliar with ASCI| decksand want to verify that they are creating viable ASCI|
input for their codes.
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Note

The number of components within a category or sub-category is displayed in brackets

following the node name. Notice in Figure 2.3, “Example Navigator View” that there
are 4 hydraulic components, and one of these componentsis a pump.

Note

A model's name will appear surrounded by a pair of starsif that model has changes that

need to be saved. Notice that in Figure 2.3, “ Example Navigator View” that the model
avf_test.med has unsaved changes while standpipe.med and standpipe_anim.med

do not.

The Ctrl-Tab shortcut key can be used to quickly switch between models. Press and hold Ctrl,
then press Tab, to display a model selection pop-up, as shown in Figure 2.4, “Model Selection
Pop-up”. Repeatedly pressing Tab will cycle through the history of selected models. When the
Ctrl key isreleased, the highlighted model is expanded in the accordion.

The list in the model selection pop-up is not displayed in the same order in which the models
were opened, but rather the order in which they were most recently selected. Furthermore, the
second entry in the list is selected when the Ctrl-Tab shortcut is pressed, so that the two most
recently used models can be quickly swapped.

(] © Model Editor 1.9.9 = =8
File Edit Tools Window Help
O & " . ¢ ? m L:E I i) O o & [d 41 B E B Pl Time:|--s
N
$8 standpipe.med - (Standpipe)
o 8= Model Options -
o 1 Hydraulic Components [3]
o ¥} Control Systems [14]
o= Thermal [1]
o U*? Fower Components [0]
Ifl CCFL Models [0] =
o [ Containment [0]
1L Exterior [0]
[B] PARCS Mapping [0] - -
i@ Sub-Systems [0] standpipe.med - Standpipe
%Y Cases [0] R5 typpwr.med - typical PWR
o- §3 Job Streams [3] ! standpipe_anim.med - standpipe
o «fF Connections [25] T—]
RS typpwr.med - (typical PWR) j
(W standpipe_anim.med - (standpipe) j
AW
Category
¥ General [] show Disabled
A
Messages | Oy
— W
| i

Figure 2.4. Model Selection Pop-up

2.1.4. The Main Property View

The Main Property View, shown in Figure 2.5, “Example Property View”, provides the central
point for viewing and editing properties of model components, Display Beans, etc.. It displays
the properties of the current selection from either the Navigator or a2D View. Changes to these
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propertieswill immediately be reflected in all other open views (2D, ASCII, Property, etc.). An
example of aProperty View is shown in Figure 2.5, “ Example Property View”.

Y Break 11 O |
» General [] show Disabled
Component Name |!ur‘:nemed | Wj ?
Component Number | 11 |8 P
Break Type [0] No Tables s T |
Temperature Table Option ||[3] Set liquid and gas ... |« ||f5-§ I
Fluid State Option [2] Input Pressure, M... |« |4 % I
Description <none> E__‘”f'}.j B I
Inlet Pipe 21 Cell 20 outlet E”‘L‘" 2|
Length | 2.0/ (m) 4|/ P
Volume | 0.1459318| (m?) || B
Initial Gas WVolume Fraction | 1-U| 8] E Nl
Initial Mixture Temperature | 372.756/ (K) E P
Initial Pressure | 5-UEG| (Pa) E ™
Initial Noncondensible PP | U-Ul (Pa) E Nl s
Adjacent Pressure Flag ) True ® False ™ P
Max Pressure Change Rate | 1-0E20| (Pafs) ™ P

P Contan Coupling

b Scale Factors

b State Controllers

P Trace Species

Figure 2.5. Example Property View

Sub-system button

Attribute name

Attribute value
Model Note button

Help button

Custom Editors

Attribute Group

Attribute Groups are used to organize the properties of acomponent within the Property View.
Clicking anywhere in the Attribute Group title areawill expand or collapse the list of attributes.
Each group has a 2 column table of the attributes (description and value). Every object has a
General attribute group asits first section; other objects add groups as needed.

The Sub-system Button opens a pop-up menu containing items related to sub-systems for the
select component(s). If the component has been placed into a sub-system, thisitem can be used
to select the parent sub-system in the Navigator. Otherwise, the component can be placed into an
existing sub-system from the menu. Sub-systems are explained in greater detail in Section 2.7,
“Sub-System Integration”.

Help Button - A help button? appears next to each property. Pressing this button will
display a more detailed description of the attribute, as shown in Figure 2.6, “Sample Attribute

Description”.

DXIN

cell length (m, ft) (generally defined to be the same as its neighboring
cell in the adjacent component).

Figure 2.6. Sample Attribute Description
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2.1.5.

Show Disabled Check Box - This check box (shown in Figure 2.5, “ Example Property View”)
is used to activate the display of disabled propertiesin each of the attribute groups. The Show
Disabled check box always appearsin the title area for the General attribute group.

Note  Disabled properties do not appear by default in the property view. Enabling and
disabling properties is the means by which the Model Editor hides attributes of a
component that are not relevant given its current configuration.

Custom Editor E* (aso referred to as the Edit button) and Component Selection 3" (also
referred to as Select) buttons are located adjacent to some attribute values. These buttons open
detailed custom dialogsfor editing components and for selecting other model componentswhere
appropriate. These icons are used throughout the SNAP to indicate that pressing the button will
open another dialog to either edit or select avalue.

Note A separate Property View can be opened for individual components by double-clicking
on the component in either the Navigator or a 2D View. The same separate Property
View can also be opened by selecting the Propertiesitem from the right-click pop-up
menu of the component in either location.

The size and content of custom dialogs varies between plug-ins and components. In general,
however, they are either "Modal" dialogs whose changes can be cancelled without affecting the
mode or "Non-Modal" dialogs whose changes affect the model immediately. The simplest way
to distinguish between the two is the buttons that appear at the bottom. If the dialog includes an
OK and aCancel buttonthenitis"Moda" and its changeswill not be applied to the model until
the OK buttonispressed. Most "Non-modal" dialogswill instead have aClose button that simply
closes the dialog. Some very complex "Non-modal" dialogs will not include a close button at
all but will rely on the close button provided by the Operating System (Windows) or Window
Manager (UNIX).

2D Views

2D Views provide a mechanism to visualize models. Components can be placed on a view and
arranged in logical ways. Once placed, creating and editing connections between components
in aview is as simple as a few clicks with the Connection Tool. Views also support various
annotations, such as text, simple graphic shapes, and complex polygons, allowing the user to
build an image that represents the model of interest clearly and appealingly (see Section 2.3.4,
“Creating Annotations’ for more information on view annotations).

The Font property of a2D View controlsthe font used in automatic text annotationsin 2D views,
such as the CC numbers displayed in the middle of most components. This property overrides
the 2D View Font selected in the user's general preferences.

A 2D View can be embedded in other views to allow the user to drill-down into more complex
parts of the model shown in other views. Once added to another view, these embedded views will
be represented by the Display | con specified in the view properties. The Add To View menu in
the 2D View's right-click pop-up menu is used to embed a 2D View into another 2D View.

2.1.5.1. View Toolbars

The view toolbars located above the 2D View include the main view toolbar, a toolbox toolbar,
and optional plug-in specific toolbars used to insert components into the view. The main view
toolbar contains buttons for cut, copy, paste, paste special, group, and ungroup operations. Paste
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specia can be used to paste multiple copies of a copied set (refer to Figure 2.7, “2D View
Toolbars’). The Lock View button is used to lock the views in the model. Locking a view
prevents the manipulation of its contents.

Copy Paste Special Connect
Layers Cut Group Pan Insert
Select

@ || pefault || & | Oy = S h’{“ﬁ'QEEET|v

Lock Model Views Paste Ungroup Zoom
Figure 2.7. 2D View Toolbars

The toolbox toolbar contains buttons used for manipulating the View in various ways. These
include the following:

Layers Button

The Layers button opens the Layer Manager, described in Section 2.1.5.4, “2D View Layers’.
The second button can be used to select the current default layer.

Select Tool

The select tool is used to select, move, and manipulate elements of a View. Components may
be selected using the left mouse button. Clicking an unselected element while holding Ctrl will
add it to the selection; clicking a selected element while holding Ctrl will remove it from the
selection. The Model Editor also supports "rubber band”" selection: pressing the mouse button
in an empty area of the View, then dragging the cursor, will draw a rubber band used to select
agroup of components.

Pan Tool

The pantool isused to changethevisible portion of aView. Thisfeature can be used to maneuver
around a large model by pressing the left mouse button and dragging. The displayed portion of
the model will move with the mouse.

Zoom Tool

The zoom tool changesthe position and scale of the View. Clicking inthe View will zoomin aset
amount; holding the shift-key and clicking will zoom out the same fixed amount. Clicking and
dragging to select aregion (drawing a box) will zoom in to the selected region. Right-clicking in
the View with the zoom tool will show a menu for selecting a specific zoom position or fitting
the entire View to the window.

Connect Tool

Thistool is used to create connections between components. To connect two components, place
the pointer over afrom connection point and click the left mouse button, then move the pointer
to the desired to connection point on another component and left click again. The mouse pointer
will turn into a blue dot when a viable to connection point is passed over. A line representing
the connection will then be drawn in the View.
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Insert Tool

The insert tool includes a button to activate the tool and a drop down menu to select the type
of annotation or component to insert. Once a type has been selected, left-clicking anywhere in
the view will create an object of the selected type. After the insertion is compl ete the insertion
tool will be deactivated.

Toinsert multiple components of the same type hold the Ctrl key during theinsertion click. This
will keep the insertion tool active and allow multiple inserts.

2.1.5.2. View Menu Items

View menu items can be accessed via the right-click pop-up menu of the View and the menu
bar for undocked views. The actual pop-up menu displayed will depend on the item type (and
guantity) currently selected in the view. The specific code plug-ins dictate what items the right-
click menus contain, however certain menu itemsappear frequently and are described here. Many
of the menu items available from the right-click menu in the 2D view perform identical functions
to those in the Navigator.

e HideMenubar / Show M enubar - When aview isundocked, its menubar can be hidden with
the Hide Menubar item. Once hidden, the right-click pop-up menu for the view will display
the Show M enubar item to restore the menu.

» Properties - This item opens a separate property view for the selected object. This separate
property view is functionally equivalent to the main property view shown in Figure 2.5,
“Example Property View”.

» Show ASCII - The Show ASCII menu item will open a window showing what the
corresponding model's ASCII deck would look like for the selected component. Thisview is
handy for analysts who are familiar with ASCII decks and want to verify that they are creating
viable ASCII input for their codes.

(] () Ascll View - Fill 25 ($25% int-loop hpis & Ipis) (% |
* ol
ok type num userid component name
fill 25 ] $25% int-loop hpis & lpis
* junl ifty ioff
26 4 c]
* iftr 1fsv nfib nfsv nfrf =
0 2 17 0 2]
¥ twtold rfmx concin felv
0.0 1.0ES 0.0 8.0
* dxin volin alpin vlin tlin | &
1.0 5,0E-32 0.0 0.0 325.0
* pin pain flowin vvin tvin
1.02E7 0.0 0.0 0.0 325.0
* vmscl vvscl
1.0 1.0
*
* ymthm * 0.0 32.85
* ymtbm * 2, 0E5 33,65 =
X wmthm X A_DiCE s I = T

Close

Figure2.8. ASCII View
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Refer ence Docs - The Refer ence Docs menu item opens the analysis code manual in another
window, scrolled to the relevant portion for the selected component.

Copy - Copies the selected objects to the clipboard. Whenever a new cut or copy operation
is performed, the copy/paste buffer's contents is overwritten with the new cut/copy object and
the old object is lost. The Ctrl-C keyboard shortcut (Command-C on Mac OS) is supported
on most platforms.

Cut - Copies the selected objects to the clipboard and then removes these objects from the
view. This process does not remove components from the model but merely removes the
graphical representation of those components from the view. The Ctrl-X keyboard shortcut
(Command-X on Mac OS) is supported on most platforms.

Paste - Pastes the graphical items (not the model components) previously copied to the
clipboard. The Ctrl-V keyboard shortcut (Command-V on Mac OS) is supported on most
platforms.

Note A component can only be represented in aview by asingle drawn component.

Paste Special - Opens the Paste Specia dialog to alow duplicates of the copied model
components to be pasted. This dialog is a plug-in specific feature, however, most current
plug-ins allow pasting multiple copies and renumbering the components as they are pasted.
The Shift-Ctrl-V keyboard shortcut (Shift-Command-V on Mac OS) is supported on most
platforms.

Group / Ungroup - The grouping feature of 2D views allows the user to create a "visua
group” for a set of selected visual objects (annotations, display beans, etc.). Once created,
avisua group is treated as a single object in the view. Selecting any part of the group will
select the entire group. Moving, cutting, copying, etc. affects the entire group. Groups can be
dissolved at any time by pressing the Ungroup button.

Note  Groupscanthemselvesbe grouped. When placed into another group, they retain their
composition. For example, if two components and agroup are combined into another
group, performing an ungroup action will yield two components and a group.

Delete - This item removes the currently selected item(s) from the model. A confirmation
dialog is presented before the item is deleted. The Delete keyboard shortcut is supported on
most platforms.

Note  Deleted objects are not saved on the clipboard.

Align - The Align sub-menu contains items can be used to line up objects in a view by the
objects top 0, bottom H2, left &', or right '= faces, aswell asby their horizontal & or vertical
# centers.

To Front / To Back - These items move the selected object either to the "front" or "back"
of the view, relative to other components. To Front ensures that no other objects will appear
over the selected beans. To Back ensuresthat the selected objects will not appear over others.

Scale Drawing - Thisitem allowsthe user to change the default scaling of adrawn component.
Drawn components may be scaled by length, width, or both. Adjusting the slidersin the Scale

13 SNAP User's Manual



The Model Editor User Interface

Drawing dialog will cause the on screen display of the object to reflect the new scale. The user
may a so choose to enter the scaling factors by hand in the available text boxes. This scaling
only affects the visual display of the component, the underlying geometry data is unchanged.

Note  In some cases it may be more convenient to use the 2D View scaling described in
Section 2.3.5, “Component Display Scaling”.

(] ) Scale Drawing X
Length Scale Factor |1.0 | Revert
I .
Width Scale Factor 1.0 | Revert
—

[ ] Preserve Ratio

| OK || Cancel |

Figure 2.9. Scale Drawing Dialog

* Organize - If more then one object is selected, the Or ganize menu item may be used. This
item will apply the code plug-in's layout algorithm to arrange the selected itemsin a visually
clear way. Drawing organization is a plug-in specific operation that may not be supported.

» Redraw - Sometimesthe graphical views display isnot automatically updated when achange
to the model is made in another view. This item will cause the current view to be redrawn to
reflect the current state of the model and its components.

e Print View Menu - The items in this menu allow the view to be printed. The Entire View
item will print the entirety of the view, regardless of the current zoom scale or pan location.
The Current Perspective item will print the only the visible portion of the view using the
current zoom scale and pan location.

* Export Image Menu - Theitems in this menu are used to export the view as an image. The
following formats are currently supported: JPEG, PDF, PNG, SV G, TIFF. Items are provided
to export either the Entire View or the Current Per spective, similar to the Print View Menu
above.

» Select Menu - The select menu can be used to select a sub-set of the objectsin aview by type.
Items are provided in the sub-menus for selecting every type that can be added to the view.

* Zoom Menu - This menu includes items for setting the current zoom to either Fit To View
or the following preset scales: % 10, % 25, % 50, % 75, % 100, % 150, % 200.

» Undock View - Undocking aview removesit from the Model Editor main window and opens
itinaseparatewindow. Thisfeature can be especially useful for presentations, asthe undocked
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view can then be maximized to fill the entire screen. Closing and re-opening the view will
return it to the docked state.

» Close- Closesthe current view. The view can be re-opened by selecting the Open item in the
right-click pop-up menu of the view's node in the Navigator, or by double-clicking it.

2.1.5.3. View Tools Menu

The Tools menu of the view's right-click pop-up contains a set of useful operationsthat are used
less often. The following are some of the more frequently used menu itemsin the T ools menu.

Note  Plug-inscan add items not described here to the Tools menu.

» Add/Remove Components- Thisitem will open adiaog that allowsthe user to choose from
alist of componentsin the model, shown in the left hand column, to add to the view. The user
may remove components from the view with this dialog. Components are added to the view
by selecting them in the Components list then pressing the >> button, and vice versa.

ﬁ @ Insert/Remove Components m
Component Categon;|AII |v|
Organize After Insert [_]
Components Components In View
Break 24 ($24% int-loop sec pressure bc) Break 7 ($7% bkn-loop containment) [«
Break 9 ($9% bkn-loop sec pressure bc) Fill 31 ($31% int-loop accum top) L
Fill 23 ($23% int-loop sec-side feedwat) Fill 25 (%25% int-loop hpis & Ipis) |2
Fill 8 ($8% bkn-loop sec-side feedwate) Fill 22 ($22% int-loop prizer top)

Problem Time 1
Heat Structure 173 ($140% reactor-corg
Heat Structure 172 ($140% reactor-core
Heat Structure 171 (%$140% reactor-core
Heat Structure 170 ($139% vessel slab
Heat Structure 169 ($139% vessel slab
Heat Structure 168 ($139% vessel slab
Heat Structure 167 ($138% vessel slab
Heat Structure 166 ($138% vessel slab

[4]

4 Ii [*]

| 0k || Cancel |

Figure 2.10. Add / Remove Components Dialog

» Show All Connections - When components are added to a view, drawn connections are
created to represent connections between the components. The drawn connections can be
Cut from the display to simplify the view. Show All Connections will restore any drawn
connections missing from the view.

* Reset Connections- Thiswill cause all of the selected components connectionsto be "reset”.
A connection that has been reset discards any user-specified maodifications to the connection
in favor of the default path.

* Import / Export View Template - These items allow view templates to be imported and
exported for a view. A View Template is a file that contains the annotations, component
locations, etc. required to reproduce a view inside of another, similar model. This allows for
easy duplication of detailed 2D views between models. View templates also allow preserving
complex views when amodel must be modified outside of the Model Editor and re-imported.
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» Trim Excess Canvas- Thisaction removesthe unused canvas spaceinsideaview. Trimming
the canvasis provided so that aview can be set to avery large "working area’ while designing
the view, then quickly resized to the appropriate dimensions when complete.

» Export to jEdit - This item exports the current model to the jEdit text editor. Refer to
Section 3.3.1, “General Properties’ for more information about configuring jEdit for use by
the Model Editor.

2.1.5.4. 2D View Layers

Layersare provided as atool for organizing and manipulating the contents of a2D View. Layers
are essentialy a named collection of zero or more display elements, with each layer belonging
solely toits parent 2D View. Each layer may beindividually hidden or locked. Hiding layersisa
simplevisibility toggle: the componentsin ahidden layer are not drawn in the view. Layer locks
function similarly to view locks: the contents of alocked layer cannot be selected in the view.
Hiding and locking layers is provided to selectively reduce clutter and complexity in heavily-
populated views.

Note  Unlike the layers common to graphics applications, view layers do not affect the
stacking, or "depth", of elementsin aview. Moving an element between layerswill not
affect its display relative to other components. This design allows the fluid movement
of display elements between layers based solely on role and logical grouping. Asaside
effect, thisallowsfor non-destructive layer sorting. Layers are automatically sorted by
name to ease layer management.

All 2D Views contain a'Default’ layer which cannot be removed or renamed. Additional layers
can be added using the Layer Manager, available from the L ayer s button on the 2D View tool bar
(see Figure 2.11, “The Layer Manager Window”, described below). Layers can also be created
by using the Move to Layer -> New menu item in the right-click pop-up menu of aView.

[~ ) Layer Manager 'X|

Primary System Ll
® & @ Default 12
o @ Broken Loop 14

0 @& & Intact Loop 46

Figure 2.11. The Layer Manager Window

Asshown in the figure, the Layer Manager iswhere most layer activity occurs. Layers may be
added with the Create L ayer button at the top of the dialog, and selected layers may be removed
with the Remove Layer button. The central list details each layer with visual, interactive status
indicators. The radio button on the left of each entry controls which layer is "active": all new
elements added to the view are automatically associated with the active layer. The visibility
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button (in the form of an eyeicon), controlswhether thelayer ishidden. Thisindicator isatoggle
button for layer visibility: afully opague eyerepresentsavisiblelayer, while atransparent, faded
eyeindicatesthe layer ishidden. Thelocked indicator is another toggle button, switching to and
from alocked and unlocked status. The fourth element displaysthe name of the layer, which can
be edited with a double-click. The fifth and final portion of each entry is a non-interactive tally
of the elementsin the layer.

Once an element is placed in the view, it is placed in the currently active layer. To change the
layer to which one or more display elements belong, select the elements in the View and open
the right-click pop-up menu. Select Move to Layer -> <Layer name> to move the selected
elements to that layer. The drop-down next to the L ayer s button in the 2D View toolbar can be
used to select the active layer.

2.1.6. The Message Window

The Message Window displays a running list of error, warning, aert, and notice messages.
Processes such as saving a file or checking a model will produce messages in this window.
Buttonslocated along the right side of thiswindow are used to clear the window, export selected
messages to afile, or copy selected messages to the clipboard.

————————— Messages . Copy
B Mote: Opening file fhome/djvogt/snap_0_27_5 /Samples/TRACE/W4Loop/W4Loop. med — T Clear
B Mote: Loading /home/djvogt/snap_0_27_5/5amples/TRACE/W4Loop/W4Loop.med please wait...

B Mote: Open Complete. = i Export

,ﬂ Warning: Model check complete. Found O errors, 12 warnings, 9 alarts, 8 notes.
& Error: Model check complete. Found 1 error, 10 warnings, @ alerts, 8 notes. -

@ Notice AWarning @ Error 9 Alert

Figure 2.12. Message Window

2.1.7. Mini Navigator

The Mini Navigator provides a detailed look at selected model components. The navigator
portion of the editor lists the selected component and any associated connections. The lower
portion of the editor provides a editable Property View of the component selected in the
upper navigator view. The Mini-Navigator Property View provides the same editors and help
documentation as the main Property View.
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2.1.8.

2.1.8.. Comparing Single Component Selections

ﬁ © Pipe 3 ($3$ bkn-loop pump-suct pipe) - Properties View

¢ B Pipe 3 ($2% bkn-loop pump-suct pipe)|

% & Hydro Connactions
T2 Inlet [4]: Pump 4 ($4% bkn-loop pump)
T2 outlet [3]: Pipe 2 ($2% bkn-oop st-gen primary)
T 3' Heatstructure Connections
20 Heat Connection: Heat Structure 127 ($127% bkn-loop st-gen tubes)

* General [] Show Disabled |*|
Component Name [$3% bkn-loop pump-suct pipe |5y 9
Component Number | 3| ™ P
Description <none= E ™ 3
Component Geometry |[Cells: 5 E ™7
Initial Conditions [Walid Conditions ] E ™ 7
Friction Fric ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0} E ™7
Fluid Power Options Mot Modeled E__‘ Vs
Critical Heat Flux [0] Convection Only - |7 P
Wwall Roughness U-D| {m) : ™
Inlet Pump 4 Cell 1 inlet E ™
Ot lat Pina 2 Call 2 autlat [en]lfm @ |x

Close

Figure 2.13. Mini-Navigator

The Component Differencing Utility

The component differencing utility provides a means of comparing the ASCII output of two
component selections. Component selections can vary in size, ranging from a single component
to entire models, where all components of two models can be compared side-by-side.

The component differencing utility provides two methods for comparing selections of single
components; the target components view menu, and the right-click menu of a component's
navigator node. Choosing the Select L eft Side to Compar e item adds the selected component
to theleft side of adifference viewer. If acomponent has already been added to the left side of a
comparison, the Compar eto... menu item will add the currently selected component to the right
side of adifference viewer. The differences between the ASCI| output of the componentswill be
calculated, and anew Component Difference Viewer will be displayed, as shown in Figure 2.14,

“Component Difference Viewer”.
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Go to Next Difference
Go to Previous Difference

Export
&) ) Comparing Pipe 1 & Pipe 2 X |
Ve | & 7
Pipe 1 ($1% bkn-loop hotleq pipe) Pipe 2 ($2% bkn-loop st-gen primary)
£ * re
HdkEkEk  fype num usertd bddkERE  fype num userid
pipe 1 0 lpipe 2 2]
* ncells nodes junl * ncells nodes junl
2 1 1 = 0 2
* nsides * nsides i
0 0 T
* ichf iconc pipetype * ichf iconc pipetype
0 €] 0] €] 0 [¢]
i igptr 1qpsv ngptb
0 ¢] 0]
* radin th houtl i radin th houtl N
0, 3683 0,082 0.0 0.0 8.0 B.0
* toutw pwin pwoff * toutw pwin pwoff
300.0 0.0 0.0 0.0 G.0 0.0
i qpin gpoff ropmx * dx * 1.0 4.35 4.35
0.0 0.0 0.0 # yol ¥ EnE 47175 4, 7175
* dx = 7,24 1,58 + fa = 0,426 1,005 1,005
* wol * 31245 0,639 * fric * 6.0 0.0 0.0 —
e fa * A _AA3 0 426 0 A2A% aray  * 10 10 1 /™
1] i | [»] ] Il | [»]
Left [3lpipe 1 ] $1% bkn-loop hot-leg pipe
Right[3]pipe 2 &} $2% bkn-loop st-gen primary
1] | ¥

Selected Line Comparison

Figure 2.14. Component Difference Viewer

The Component Difference Viewer displays the ASCII decks of two selected components side-
by-side, with special formatting added to each side to indicate the detailed differences between
the sources. Lines which are identical in both sources are reproduced in black text with awhite
background. When the line is present in both sides but has differences, the background color is
set to light red. The specific characters which are different are displayed in ared font. Added and
deleted lines have their backgrounds colored light blue and light green, respectively. To ensure
that the source lines"line up" properly in the difference viewer window, blank lines are inserted
in certain locations of the sources. These added blank lines have gray backgrounds and are not
part of the component's actual ASCII output: they are included to enhance the visibility of the
differencing utility.

The Component Difference Viewer provides buttons for navigating through the differences.
Clicking on one of these buttons causes the viewer to navigate to and select the first line of the
next (or previous) contiguous set of differences. Additionally, an export button isincluded which
alows the user to export the differences between the two sources to an externa text file. The
export output format is similar to that of the GNU diff utility.

The bottom panel of the Component Difference Viewer contains a vertical comparison of the
left and right source lines at the currently selected row. Character-specific differences between
the two lines are colored red.
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When acomponent iscompared to itself, theleft side of the Difference Viewer cachesthe current
ASCII lines of the component. If the component is changed from within the Model Editor,
the right side of the Difference Viewer updates its ASCII lines to reflect the new state of the
component's output. This allows the user to view the differences made to a component's ASCI|
output by changing a certain valuein the Model Editor.

2.1.8.2. Comparing Multiple Component Selections

The Component Differencing Utility can also be used to compare differences between two
selections of multiple components. Initialization of the Multiple Component Comparison
Window can be accessed by either the view menu for amultiple selection, theright-click menufor
aselection of multiple navigator nodes, or the right-click menu of amodel navigator node. Once
left and right selections have been defined, a new Multiple Component Comparison Window
is provided.

Note  Multiple component comparisons can only be performed on component selectionsfrom
the same plug-in type.

Previous/Next Difference
Move Selection Up/Down
Show/Hide Equal Comparisons

Toggle Sort Mode

[~ |£| Multiple Component Comparison = = B3
V 4ev as P ?
Left Comparison Right

Right Side Only Break 7 ($7% bkn-loop containment)
Break 9 ($9% bkn-loop sec pressure bc) Mo Differences Break 9 ($9% bkn-loop sec pressure bc)
Break 24 ($24% int-loop sec pressure bc) No Differences Break 24 ($24% int-loop sec pressure bc)
Fill 8 ($8% bkn-loop sec-side feedwate) No Differences Fill 8 ($8% bkn-loop sec-side feedwate)
Fill 22 ($22% int-loop prizer top) Show Differences |Fill 22 ($22¢ int-loop prizer top)
Fill 23 ($23% int-loop sec-side feedwat) No Differences Fill 23 ($23% int-loop sec-side feedwat)
Fill 25 ($25% int-loop hpis & lpis) No Differences Fill 25 ($25% int-loop hpis & lpis)
Fill 31 ($31% int-loop accum top) Show Differences |Fill 31 ($31% int-loop accum top)
Pipe 1 ($1% bkn-loop hot-leg pipe) Mo Differences Pipe 1 ($1% bkn-loop hot-leg pipe)
Pipe 2 ($2% bkn-loop st-gen primary) No Differences Pipe 2 ($2% bkn-loop st-gen primary)
Pipe 3 ($3% bkn-loop pump-suct pipe) Show Cofferences |Pipe 3 ($3% bkn-loop pump-suct pipe)
Pipe 11 ($11% int-loop st-gen primary) Left Side Only

Figure 2.15. Multiple Component Comparison Window

The Multiple Component Comparison Window consists of two sets of selected components (the
left side and right side) and a group of results comparison buttons. Initially, the components of
each selection are sorted by category name and component number. Components with the same
category name and number are horizontally aligned in the comparison window. If a component
exists on one side and not the other, then it is aligned with a blank line. Components can aso
be sorted by category alone by clicking the Toggle Sort Mode button. When components are
sorted by category aone, components can be aligned on the same row as components with
different component numbers, and all required blank lines are added at the end of each group of
components that share the same category. The background of the table cells of componentsin
every other category group are tinted.

The comparison buttons indicate the differences between components on the same row. If a
component is aligned with a blank, then the comparison button indicates which selection the
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component belongsto, and clicking on that button launchesa Component Difference Viewer with
text only on one side. If a component is aligned with another component, then the comparison
button displays whether the components contain differencesin their ASCII output, and clicking
the comparison button will display an appropriate Single Component Difference Window.
The Show/Hide Equal Comparisons button controls whether or not comparisons without
differences are displayed in the table.

The ordering of components within each selection can be modified manually by using the M ove
buttons. Clicking a Move button will reposition the selected components up or down a row.
Comparisons between the newly-aligned components are computed, and the Difference Viewer
Launch Buttons are updated accordingly. M ove operations are restricted to the bounds of each
selected component's category group. For example, in the figure above, abreak cannot be moved
down to be compared to afill. The move buttons are only enabled when the sort mode is set to
sort by category and component number.

When a Multiple Component Comparison Window is created, the left selected components are
cached. If a component contained in the left selection is modified from the Model Editor, the
changes will not be reflected in the left side of the Multiple Component Comparison Window
(or any Single Component Difference Viewer initialized from the Multi-Component Window).
Conversdly, if acomponent exists in the right selection, and is changed from the Model Editor,
the Multiple Component Comparison Window (and any resulting Single Component Difference
Viewers) will update to reflect the changes. This functionality allows the user to compare
different "versions' of the same components and models, and can be a useful tool for learning
how changing valuesin the Model Editor interface impacts a model's ASCII deck.

2.1.9. The Find Components Dialog

The Find Components dialog searches the current model to find all of the components that
match a provided target string. The simple search behavior compares the target string against the
combined category label, component number, and component name. For exampl e the comparison
text for pipe number 100, named "ihl" would be "PIPE 100 ihl". The advanced search behaviors
and user interface features are described below.

search: |hl [~]
Options: ] Match case []whole Word  Matching
Mode: @ Simple O Advance d
¥ EB[PIPE 100 (ihD)
~ View: Primary Hydraulic View
& & BRANCH 102 (ihl)
o= &3 PIPE 104 (ih])
& - SNGLIUN 105 (ihkisg)
o &3 PIPE 200 (bhl)
& = SNGLJUN 201 (bhl-sgip)
& == SNGLIUN 380 (up-hD)
& - SNGLJUN 390 (up bhl)
& ¢ VALVE 515 (hibrkviv)
= & CE 6 sum (ihimass)
& & CB 11 sum (bhimass)
o = hibreak 808 (hibreak)

Figure 2.16. Find Components Dialog

2.1.9.1. Search Options

The Find Components dialog includes the following features for both basic and advanced
searches:

» Match Case: This option activates case sensitivity to the search, regardless of search mode.
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* While Word: This option eliminates matches where the characters to the left and right of

the search string are alpha-numeric. This option is not available during regular expression
matching.

» Matching - Exact: The search string must match the exact characters to count as a match.

* Matching - Simple Wildcards: The™*' character will match with any number of characters, and
the '? character will match with any single character.

» Matching - Regular Expressions: The search string will be parsed as a regular expression to
match against the components.

2.1.9.2. Advanced Searching

The advanced searching capabilities enables searching for components through different scopes.
The different scopes that are available and how they work are described below. When an
advanced search is performed, the comparisons that resulted in amatch are displayed below the
matched components in a tree structure. Selecting these results will highlight the relevant target

.med - Fi =1
Search: ‘h\ |v|
Options: [ ]Match Case []WholeWord Matching ﬂ
Mode: (2 Simple @ Advance d
Category: |?§ Hydraulic Components [108] |v|
Scope: Name [ Number [J]Description [¥]Properties []ASCI []Notes

¢ EHPIPE 100 (ihl) [1] Matches
Name: ihl

= View: Primary Hydraulic View
& &% BRANCH 102 (ihl) [1] Matches
o= €8 PIPE 104 (ihl) [1] Matches
o =~ SNGLJUN 105 (ihl-isg) [1] Matches
o B PIPE 200 (bh) [1] Matches
o =~ SNGLJUN 201 (bhl-sgip) [1] Matches
o =~ SNGLJUN 380 (up-ihl) [1] Matches
o = SNGLJUN 390 (up-bhl) [1] Matches
o & VALVE 515 (hibrkvlv) [1] Matches

Figure 2.17. Advanced Find Components

The Advanced panel for the Find Components dialog includes a drop-down list for limiting the
search results by category, as well as checkboxes for determining what to compare the search
string against to find a component. Each search scope option is compared individually against
the search string. The search scope options are as follows..

» Name: Matches the search string against the component name.

Number: Matches the search string against the component number.

Description: Matches the search string against the body of the component description.

Properties: Matches the search string against the display name or help text of the root
properties of the component.

ASCII: Matches the search string against each line of the generated ASCII for a component.

Notes: Matches the search string against the body of referenced notes. This allows searching
for components by the contents of referenced notes.
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2.2. User Preferences

The SNAP Model Editor user preferences are available from the main Edit menu. These options
are presented as a set of General Preferences (such as Handle Size) used by all plug-insin
addition to plug-in specific configuration.

The General Preferences are divided into two Attribute Groups. General and Colors. These are
described in more detail below.

[+ {) Model Editor Preferences

Plugins

General

COBRA Analysis Code

TTINE

CRUD Analysis Code

[ »

» General [ show Disabled
sansserit |«|[10 [+| A A A

2D View Font ?
SansSerif, Plain, 10

Connection Size | 10|Z|‘

Default Model Units sl -

Double-Click Behavior Open Mini-Navigator -

Handle Size | 5|Z|‘

Layout Iterations | 1500

Scale Components

® True ) False

Session Mode

Prompt

Show Create Views Dialog

® True O False

oc) | o) | oad) | o<f) | oaf) | oof) | o< | ocf)

1]

Close

Figure 2.18. Model Editor Preferences Dialog

2.2.1. General Preferences

Preferences in the General category refer to a number of miscellaneous preferences, some of
which shall be applied to al plug-ins.

» 2D View Font - Thisvalue sets the font used in automatic text annotationsin 2D views, such
as the CC numbers displayed in the middle of most components. This value can be overridden
for each view by setting the Font property for the view.

» Connection Size- Thisvalue setsthe size of the connection points, which defaultsto 10 pixels.
Connection points are graphic shapes that indicate where a connection to a component can be
made. Different shapes imply different connection semantics on a plug-in specific basis. For
instance, in the TRACE plug-in, acircleis used to indicate a point that may be used to start a
connection. A diamond is used to indicate a point that may be used to end a connection. Refer
to Figure 2.19, “Connection points used in the TRACE plug-in”.
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Connection
Points

L2 Y

£
il

Figure 2.19. Connection pointsused in the TRACE plug-in
» Default Model Units - Selects whether models default to using Sl or British units.

» Double Click Behavior - When a user double clicks an object in a view, the Model Editor
will either select the object in the Navigator view or open a Section 2.1.7, “Mini Navigator”
view. This option controls which behavior will occur.

 HandleSize- Thisvalue setsthe size of “handles,” or the boxesthat are drawn in the selection
frame. It defaultsto 5. See Figure 2.20, “Handles and Selection Frame”.

Selection Handles

O Inl u}

/

Selection Frame
Figure 2.20. Handles and Selection Frame

e Layout Iterations- A user may choose to “organize” amodel (or selection of the model) in
a graphical view. In short, organize operations attempt to reposition the components on the
canvas in alogical and “clean” fashion. The iteration number entered here determines how
much time should be spent on this process. Generally, higher numbers produce better layouts,
but cause the organization process to take longer. The default value is 1500.

Note  The Layout lterations preference is used as a hint for the layout systems included
with each plug-in. Thus, the effect of this preference varies from plug-in to plug-in.

» Scale Components- When this option is selected, components shown in agraphical view are
scaled in size based on the data entered for that component (volume, length, etc.). Because
small components can become difficult to see with much larger components, the user may
choose to turn of f scaling when components are of drastically different size.
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2.2.2.

» Show Create Views Dialog - When set to true, a Create Views dialog will be displayed for
each model imported into the Model Editor.

» Show Welcome Dialog - This option controls the appearance of the welcome dialog at the
Model Editor startup.

» View Tab Layout - Determinesthe display modefor view tabsthat take more horizontal space
than allocated to the view area. Scroll Tabs provides a scrolling mechanism that hides buttons
until scrolled into the viewable area, where Wrap Tabs displays all tabs across severa rows.

e Temporary Folder - This optional property can be used to specify the location in which
temporary files are generated, particularly when submitting job streams.

* Always Use Anti-Aliasing - When set to true, all drawingsin 2D Views will be anti-aliased
(some drawings are aways anti-aliased). Anti-aliasing greatly improves the appearance of
most drawings by smoothing curves and rough edges. Anti-aliasing incurs a performance cost,
so turning this off may result in faster 2D View scrolling and repaints.

* View Selection M odel - Determines how selections made in the Navigator affect 2D Views.
Independent, the default, states that Navigator selections do not effect views. Follows
Navigator indicates that a selection made in the Navigator causes that component to be
selected in the View.

» Xpdf Executable - Sets the location of the xpdf executable used to display PDFs on UNIX
systems. This option is not available on Windows installations of SNAP.

Color

This section lists the different colors assigned to various components inside 2D views. There
are two ways to modify a color preference. Thefirst isto click on the box displaying the color
as it would appear and select a new color from the drop down menu. Second, a user can click
on the text field to the left of the color box, which displays the color as three integers under
the RGB color scheme. Changing these numbers and pressing Enter will change the color to the
corresponding color in the RGB scheme.

Note  Color preferencesareused ashintsfor plug-in 2D View rendering and are not supported
by all plug-ins.

2.3. Creating a Model

Assisting the creation of modelsisthe primary purpose of the Model Editor. Modelsaretypically
classified in one of two categories: pre-processing and post-processing. A pre-processing model
is generally comprised of components used to form the basis of a calculation. Alternatively, a
post-processing model is used to display either the results of a calculation or some other form
of data; in SNAP, this usually takes the form of an Animation. This section shall focus on
functionality common to pre-processing models. Refer to Chapter 6, The Animation Plugin for
more information about post-processing in SNAP.

Note  Pre-processor models are submitted as job streams (see Chapter 5, Job Streams).
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2.3.1. Opening a New Model

Pressing the New button on the main toolbar will open the model type selection dialog as shown
in Figure 2.21, “Example New Model Dialog”. This dialog allows the selection of any of the
currently loaded plug-ins for anew model. After selecting the desired type a new model will be
created and added to the Navigator. A single empty view will also be created and opened.

£ O select Model Type E3

i} Animation model
Wl MELCOR2X model
44X RADTRAD model
RS RELAP model
TRACE model

| OK | | Cancel

Figure 2.21. Example New Model Dialog

After creating a new model, special attention should be paid to its Model Options node in the
Navigator, asit containsseveral important model specific properties(refer to Figure2.22, “Maodel
Options’).

€« v 4 v E

g8 unsaved - (unnamed)

o 8= Model Options -
o= B Hydraulic Components [0] E
o 3 Control Systems [1]

o= 3% Thermal [0]

[ cﬁi Power Components [01 ol

% 4

i= Model Options ™
¥ General [ ]show Disabled |~
Model Name lunnamed | ™
Title Cards =none= E ™ L
Model Description  |<none= Vs
\ersion [MIvs5.0Patchl |« | F
Steam Gas Option ||[0] Gas Treated... |+ |[¥ ¢

Mamelist Option [1] INOPT Data ... ™ P

!

Fluid Options [0l H20 v P
Fluids Mone E ™ P
Restart Mumber ] ALE ™ P
Start Time O Auto (s) : val Al
T [ lon o L7

Figure 2.22. Model Options
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2.3.2. Creating and Editing Components

SNAP provides several methods of creating and editing components. The most common method
is to use the component insertion button located above the 2D View (see Section 2.1.5.1, “View
Toolbars’). This button opens a pop-up menu that contains all of the component types organized
by category as shown in Figure 2.23, “Adding TRACE Components from the View Toolbar”.
As an example, when editing TRACE models, Pipes are located in the Hydraulic Components
category, while user-defined numerics are located under Numerics.

Once the appropriate component type has been selected, the button to the left of the drop down
menu button changes to the icon of that component type and the view cursor changes into a
cross-hair. A left-click within the 2D View will insert the component. Adding a component may
open acompletion dialog for the component beforeit isinserted into the model. The Select Tool
will be automatically activated after the insertion is complete to allow moving or resizing the
newly created component. Holding the Ctr1 key when inserting acomponent will leave the Insert
Tool active, allowing multiple components to be created without reactivating the Insert Tool for

each.
SR ETE
Annotation ¥ O Ellipse
Containment M im Image
Control Systems r / Line
1L Exterior ter Polygon

Hydraulic Components ¢ O Rectangle
Numerics »

T Text Annotation
Thermal b

= Views

Figure 2.23. Adding TRACE Components from the View Toolbar

The second method of adding a component involves the Navigator, as illustrated for a Fill
component within a TRACE model in Figure 2.24, “Adding TRACE Components from the
Navigator”. First, expand the component category of the desired component; in the example,
this is the Hydraulic Components category. Next, right-click on the desired component type
to display a pop-up menu and select New. This creates a new component of the specified type
with a default name.
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¢ T Hydraulic Components [1]
LY Breaks [0]
Wl channels [0]
¢ ¢h Fills [1]
F Properties

Ei“::i Show AsClI
&b plen Select Left Side to Compare

&7 Pum| Reference Docs 3
@ Prizd cut
[ Sep Copy

=+ 5ing
[ ==

[»

Delete
Add To Sub-System ]
Add To View b| Default View

Figure 2.24. Adding TRACE Components from the Navigator

To add the newly created component to a 2D View, right-click on the component in the listing
under the component type to display a pop-up menu. From this menu, select the desired View to
which the component is added from the Add to View sub-menu. The component will be placed
within the selected View. Alternatively, the component can be added to a 2D View by clicking
and dragging the component from the Navigator into the View.

To edit a component, select the component, either in the 2D View or in the Navigator. The
properties for that component will then appear in the Main Property View. See Section 2.1.4,
“The Main Property View” for more information on editing properties.

2.3.3. Creating Drawn Connections

Some components placed in the 2D view can be connected via the connection tool. Placing the
connecting tool over avalid connection point causesthetool to changeinto across-hair. Clicking
on the connection point starts a connection, shown on the screen as a red line drawn from the
connection point to the moue cursor. Clicking on another compatibl e connection point completes
the connection between the components. When hovering over the second connection point, the
cross-hair will display a blue dot in the cursor. The compatibility of connection points varies
between plug-ins.

Once connections between components are constructed, they can be selected and edited in the
Property View. The type of connection created depends on the connected components and the
points from which the connection was made. A sample drawn connection between two pipesis
shown below:
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Figure 2.25. Drawn Connection

Drawn Connections have a series of options which are made available by bringing up the right-
click pop-up menu on a given connection. These options are as follows:

Cut - This option provides the ability to remove a Drawn Connection from a view. Cutting
a connection does not delete the selected connection. The points which are involved in a
connection that was cut remain filled with blue to indicate aconnection still existsat that point.

Reset - Selecting this option will reset amodified connection path back to its original position.

Add/Remove Point - Drawn Connection paths can be adjusted by dragging adjustment
points located on the connection. These points can be added or removed in order to define
a connection path appropriately. The position where the right-click occurs determines where
the point will be added or removed. A point is only removed if one existed at the position of
the mouse click.

Straight Line- Setting this option provides a straight Drawn Connection path. All previously
set path adjustment points will be removed.

Properties - This provides a pop-up Property View listing of the specific connection
properties. The pop-up Property View is identical to the view provided by clicking on the
connection.

Disconnect - Deletes the selected connection.

Drawing Style - The drawing style of a connection is determined by this property. The
following describes the available options:

» SingleLine - The default drawn connection display.

* SourceMarker - A marker which denotesthe name of the source of the sel ected connection.

]—E$2$ bkn-loop st-gen primarg.rl

Figure 2.26. Source Marker Connection Style
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o Target Marker - A marker which denotesthe name of the target of the selected connection.

$3E bkn-loop pump-suct pipe@—]

7

Figure 2.27. Target Marker Connection Style

» Source and Target - Two markers which denote the name of the source and target of the
selected connection.

]—E$2$ bkn-loop st-gen primanrl |$3$ bkn-loop pump-suct pipeli'—]

Figure 2.28. Source and Target Connection Style

2.3.4. Creating Annotations

Annotations can be used to mark-up a view with static information about its contents. For
example: arectangul ar annotation with atitled border can be used behind a group of components
to visually separate them from the surrounding components. Annotations are created in a view

using the Insertion Tool. All Annotations appear in the Insert Tool drop-down menu under the
Annotations sub-menu.

Heat Structure

Outer Surface
Boundary Flux

)
Variable —

Figure 2.29. Compound Annotation Example

The example shown in Figure 2.29, “Compound Annotation Example” illustrates a complex
object built from 2D View annotations. The main body consists of gray and white rectangular
polygons with curved segments at the corners. A highlight at the top is created from a single,
semi-transparent white line. A duplicate of the lower white polygon, with its outline disabled
and its fill color set to a semi-transparent black, comprises the shadow at the bottom. The
highlighted "Heat Structure” text iscomposed of two text annotations with aone pixel difference
in placement, one white and one black.
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N oma & Ty om /iy olT

Annotation ¥ O Ellipse

Control Systems P EE Image

1L Exterior / Line

Hydraulic Components ¥ 15 pojyngn

Mumerics O Rectangle

Thermal T Text Annotation
= Yiews

Figure 2.30. Adding Annotations from the View Toolbar

The following types of annotations are included with the Model Editor and available for usein
any view. More information about the specific properties of each annotation type can be found
in the pop-up help buttons to the right of each property in the Main Properties View.

Note  TheViewsitem also appearsin the Annotation menufor convenience. Thisitem creates
an embedded view icon that can be used to drill-down to the view it represents.

Ellipse

The élipse (or Elliptical Annotation) is a very simple rounded shape with an optional filled
center. When inserting an llipse, left-clicking will insert an ellipse of the default size. To insert
an ellipse of a specific size, left-click and drag inside a2D View to create arubber-band box that
is approximately the desired size, then release the mouse button.

The following properties can be specified for an Elliptical Annotation:
» Height - The vertical height of the annotation (in pixels).
» Width - The horizontal width of the annotation (in pixels).

» Fill Background - When this property is set to True, the elipse will paint its center using
the Background Color specified. When this property is set to False the center of the ellipse
will be transparent.

» Background Color - The color used to fill the center of the ellipse when Fill Background
isTrue.

e QOutline Color - The color used to paint the outline of the ellipse.

» Line Thickness - The thickness of the line drawn around the outline of the ellipse.
Image

The image annotation alows an image to be displayed inside a view and it is inserted with a
simpleleft-click. Newly created image annotations will display the default light bulb image. The
following properties can be specified for an Image Annotation.

» Height - The vertical height of the annotation (in pixels).

» Width - The horizontal width of the annotation (in pixels).
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Line

» Border - Anoptional border can be specified for animage annotation. Etched, lineand beveled
borders are available using the provided border editor.

» Image - The Image property is used to select the image to display. Once selected, thisimage
datawill be loaded directly into the annotation and stored with the view.

» Tooltip Text - The image annotation includes optional tool-tip text. This text is displayed
when hovering the mouse over the image. Some simple HTML tags may be specified for this
property, but must be surrounded by <html></html> tags.

Line annotations are solid or dashed lines with optional arrow heads. The line thickness, line
color, and relative arrowhead size can all be specified.

g A ——
|| e s ———— 1 .
] < <R
1 < > 1
< 1
‘\4.___________________:_= j

Figure 2.31. Line Annotation Examples

Line annotations are defined by a set of segments. Creating aline aannotation involves defining
the anchor points of the line as a series of clicks. The first left-click will begin the line. Moving
the mouse will show a rubber-band line drawn to the previous point in the line. Left-clicking
again at another location will create a line segment to that location. Additional left clicks will
create more line segments. Double-clicking with the left mouse button will complete the last
segment and insert the line annotation using the defined segments.

At any point during the insertion process, the right mouse button can be used to remove the
previousy added point. If there is only a single point defined then this will cancel the line
insertion.

Once inserted, the points that make up aline may be relocated by left-clicking and dragging the
red rectangular handles around the points. In addition, the right-click pop-up menu of the line
includesthe Add Point and Remove Point menu items. The Add Point item can be used to add
a new relocatable point anywhere on the line. The Remove Point item can be used to remove
all but thefirst and last points of aline. Note that the Remove Point item is only available when
right-clicking on (or very near) a point.

» Arrow Size - The size of the annotation's arrow heads relative to the specified line thickness.
» Dashed - When this property is True the line will be drawn with a dashed pattern.

e Color - The color used to draw theline.
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* First / Second Arrow Head - The style used to draw the line's arrow heads. Each head style
can be specified individually. Available stylesinclude None (no head), Filled (afilled triangl€)
and Hollow (an unfilled triangle).

* Thickness- Thethickness (in pixels) of the line. This value also affects the size of the arrows
on either end of theline.

* Tooltip Text - Theline annotation includes optional tool-tip text. Thistext is displayed when
hovering the mouse over the annotation. Some simple HTML tags may be specified for this
property but must be surrounded by <html></html> tags.

Polygon
Thepolygon annotationisa2D closed figure made up of any number of line segmentsand curves.

Inserting a polygon annotation is a pracess of defining the line segments that will make up the
polygon. The first left-click will begin the polygon. Moving the mouse will show that a rubber-
band line is drawn to the previously defined point. Left-clicking again at another location will
create a line segment and begin drawing the rubber band line to that location. Additional |eft
clickswill create more line segments. Double-clicking with the |eft mouse button will complete
the last segment, close the shape, and insert the polygon annotation using the defined segments.

Figure 2.32. Polygon Annotation Examples

At any point during the insertion process, the right mouse button can be used to remove the
previously added point. If there is only a single point defined then this will cancel the polygon
insertion.

Once inserted, the points that make up a polygon may be relocated by left-clicking and dragging
the red rectangular handle around the point. The vertical and horizontal line segments in a
polygon may also be relocated by clicking left-clicking and dragging the line. Any curved
segments may be left-clicked and dragged to move the entire polygon. Also, left-clicking and
dragging with the shift button pressed will drag the polygon regardless of whether lines or points
are clicked.

Theright-click pop-up menu of apolygon includesthe following additional itemswhich are used
to manipulate the following figure:
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Figure 2.33. 2D View Polygon

» Flip Horizontal / Flip Vertical - These features are used to horizontally or vertically mirror
the points about the center of a polygon.

» ReshapePolygon - Thisfeatureisused to completely reshape apolygoninto aregular polygon

with a user specified number of sides and outer radius. The number of sides and outer radius
is requested by an input dialog.

Figure 2.34. Reshaped Polygon

» Rotate Polygon - This rotates the polygon points clockwise a user specified number of
degrees. The number of degreesis requested by an input dialog.

Figure 2.35. Rotated Polygon

 Scale Polygon - Thisfeature scales the points of the polygon by auser specified fraction. The
scale fraction is requested by an input dialog.

[]

Figure 2.36. Scaled Polygon

» Curve Segment / Straighten Segment - Setsthe closest segment to be curved if itiscurrently
straight, or straight if it iscurved. Curved segments can be manipul ated by dragging the control
points that appear when the polygon is selected.

» Hide Segment - Hides the line segment or curve closest to the mouse cursor.

The following properties can be specified for a Polygon after insertion:

» Fill Style - The style used to fill the contents of the polygon: Unfilled, Solid (color), or
Pattern. If Unfilled is selected the inside of the polygon will be transparent.
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Fill Pattern - The pattern used to fill the contents of the polygon.

Patter n Foreground/Background - The colors used to paint the foreground and background
of the pattern filling the polygon.

Outline Style - The style of line that will be used to outline the polygon. If None is selected
no outline will be painted.

Outline Color - The color used to outline the polygon.

Rectangle

Text

The rectangle annotation creates a rectangle with an optional filled background and border. By
default the rectangle has squared corners but can be rounded by setting the Rounded Corners
property to True.

When inserting a rectangle, left clicking will insert a rectangle of the default size. To insert a
rectangle of a specific size, left click and drag to create a rubber-band box that is approximately
the desired size and release the mouse button.

The following properties can be specified for a rectangular annotation:

Height - The vertical height of the annotation (in pixels).
Width - The horizontal width of the annotation (in pixels).

Rounded Corners - When set to True the corners of this rectangular annotation will be
rounded using the Rounded Arc Height and Width.

Rounded Arc Height / Width - The height and width (in pixels) of the arc used to round the
corners of the annotation when Rounded Cornersistrue.

Fill Background - When this property is set to True, the annotation will paint its center the
Background Color specified. When this property is set to False the center of the annotation
will be transparent.

Background Color - The color used tofill the center of the annotation when Fill Backgr ound
isTrue.

Outline Color - The color used to paint the outline of the annotation.
Line Thickness - The thickness of the line drawn around the outline of the annotation.

Border - An optional border can be specified for a rectangular annotation. Etched, line and
beveled borders are available using the provided border editor.

The text annotation is used to label or describe portions of a view and can be inserted with a
left-click. Like other annotations, the text annotation can optionaly fill its background with a
specified color and has an optional border.
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The content of atext annotation can be edited directly by doubleclicking itinthe 2D View. This
will open atext field for editing the content of the annotation.

Thefollowing isalist of the properties of atext annotation:

» Tooltip Text - Thetext annotation includes optional tool-tip text. Thistext is displayed when
hovering the mouse over the annotation. Some simple HTML tags may be specified for this
property, but must be surrounded by <html></html> tags.

» Foreground Color - The color used to paint the text entered for this annotation. Note that
HTML tags specified in the Text of this annotation may override this color value.

* Fill Background - When this property is set to True, the annotation will paint its background
the Background Color specified. When this property is set to False, the center of the
annotation will be transparent.

» Background Color - The color used to fill the background of the annotation when Fill
Background is True.

» Border - An optional border can be specified for a text annotation. Etched, line and beveled
borders are available using the provided border editor.

e Text Margin - The amount of space used to surround the text in the Text Annotation.

* Text - Thetext displayed in the text annotation. Figure 2.37, “ Text Annotation Example” is
an example of atext annotation using the optional HTML tag support.

Interactive Calculation Demo.

Vertical, 4m, 6" Schedule 80 Pipe.
Heated from 0.4m-3.6m.

Interactive Variables are used to control:

® Outer Surface Heat Flux
® Fil1 State Conditions
® Inlet Steam and Vapor Velocities

Figure 2.37. Text Annctation Example

HTML tags can be entered directly into thetext of atext annotation. Thesetagswill beinterpreted
by the built-in Java HTML renderer. This alows tables, bulleted lists, font colors, font sizes,
etc. to be specified directly in atext annotation. The above example can be seen by entering the
following text:

<h2>I nteractive Cal cul ati on Denp. </ h2>
<code>
Vertical, 4m 6" Schedul e 80 Pipe.<p>
Heated from 0.4m 3. 6m <p><p>
Interactive Variables are used to control:
<ul >
<li>Quter Surface Heat Flux</li>
<li>Fill State Conditions</li>
<li>Inlet Steam and Vapor Velocities</li>
</ul >
</ code>
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Additional Properties

2.3.5.

2.3.6.

When in a pre-processor model, annotations also provide an Associated Component property.
This property allows specifying areference to amodel component represented by the annotation.
Inalocked view, clicking on an annotation will select its associated component in the Navigator.

Component Display Scaling

The scaling of components within a2D View is controlled by the Pixels Per M eter property of
the view. Theinitial default value of 20 pixels per meter is designed to display complete model
diagramsfor large, full plant models. If view components appear too small to identify key details,
therelative size of the components may be increased by adjusting the Pixels Per M eter property.

Note  Todisplay the View propertieswithin the Main Property View, switch to the Selection
Tool and select any point in the view not occupied by a component.

A View'sWidth Scale Factor defines relative width to height scaling for components placed in
the view. Adjusting this property will make components appear wider or thinner.

Note  The?2D drawing of components can a so be scaled individually using the Scale Drawing
menu item, as described in Section 2.1.5.2, “View Menu Items”.

Checking a Model for Errors

Once amodel has been completed, it can be checked for errors. To do so, select either the Check
Modéd button from the main toolbar, or the Check Model menu item located under the Tools
menu. A model report dialog will be displayed, such asin Figure 2.38, “Model Report Window”.

Within thisdial og, the toggle buttons near the top can be used to enabl e/disable the display of the
corresponding type of message. The Refresh button in the upper right will force another model
validation, the results of which will be displayed in the current model report dialog. Finally, the
Export button can be used to write an HTML copy of the report to afile.

[+ ) Error Report [X]

| @ Notes (8) || 2 Alerts (0) H M warnings (0) || @ Errors (0) | ‘ i |

¢ Validation Test: Loop Check
@ Loop Closure within tolerance.
¢ MNon-condensible Partial Pressure Test
@ non-condensible Partial Pressures greater than 0.0 allowed because NOAIR equals O,
¢ Junction Flow Area Test
@ Junction Flow Area Test passed with no failures,
¢ Abrupt Area Change Test

@ Junction Abrupt Area Change passed with no failures,

Figure 2.38. Model Report Window
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If the model isfree of errors, the model report dialog will display the message” Er r or check
compl ete. No errors found. " If errorsarediscovered, the problematic component can
be selected immediately by double clicking on the error message.

Model validation tests, such as the elevation checker, may be enabled and disabled by editing
the M odel Validation property of the M odel Options navigator node.

2.3.7. Saving a Model

A model can be saved by using either the File -> Save menu item, or the Ctr[-Skey combination
shortcut (Command-S on Mac OS). If the model has not yet been named, a Save dialog will be
displayed within which the name and location of the model may be selected. The File -> Save
Asmenu item, or the Ctrl-Shift-S shortcut (Command-Shift-S on Mac OS) can be used to save
the model to another location.

Note Model Editor documents have a default extension of . ned.

2.4. Model Notes

The Model Notes feature provides a simple way to add informative messages to one or more
components. These notes consist of atitle, a user-defined type, and an HTML document. Any
number of notes can be associated with a component, and a given note can be associated with
any number of components.

The basic per-component notes capability is available for all Model Editor plug-ins. Some plug-
ins (such as REL AP5 and TRACE) provide more extensive support, including referencesto notes
at the attribute level.

£ Pipe 700 ($700% u-tube standpipe) il
* General [ ]Show Disahled
Component Mame [$700% u-tube standpipe | [§9 ¥
Component Mumkber | ?00| ™7
Description <none = ‘E ‘?
Component Ceometry | Cells: 10 ‘E ‘?
Initial Canditions [ Valid Conditions ] ™ P
Friction kfac ( 0.0, 0.0, 0.0, 0. ‘E ‘?
Critical Heat Flux [0] Convection Only |v Vel
Wall Roughness 3.0E—6| (rr) 4 7
Pipe Type [0] No Accumulator |« |[§5 9
Mumber of Pipes Iiﬂ % ‘?

Figure 2.39. Property View Model Note Button

Model notes are viewed and managed primarily with the Model Note Viewer. It can be used to
view or edit every note in the model or those associated with selected set of components.
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The Model Notes viewer is available either from the Tools menu or a Properties View and
is shown in Figure 2.40, “Model Note Viewer - Notes View” and Figure 2.41, “Model Note
Viewer - Components View”. The viewer display will be customized to show a different set of
components and properties depending on which button/item is used.

TheTools->Model Note Viewer menu item opensthe model note viewer for the entire model
and shows all notes and components available.

The Properties View's Model Note Viewer button (to the right of the property view title)
opens the note viewer for the currently selected objects (Pipe 700 in Figure 2.39, “Property
View Model Note Button”). Thisis the same viewer used to display all notes. However, the
Category will be set to < Selected Components > and it will display notes only for the object
currently displayed in the property view.

Each property's Model Note Viewer button (to the right of each property) opens the note
viewer showing only that property. For example, the notes attached to the Critical Heat Flux
property of al pipes could be displayed by selecting all of the pipes and pressing the note
viewer button for that property.

The model note viewer displaysin one of two modes. The "Notes View" showsalist of notesin
the model on the left and where they're "Linked To" (i.e. used) on the right. The "Components
View" shows afour column view of the components and their attributes. Each of these modesis
a separate tab in the model note viewer. At the bottom of both viewsis a set of optional search
parameters that can be used to narrow the displayed notes and links.

The notes view is made up of the list of notes (left), search options (bottom), and links to
components (right), and a preview of the currently selected note (center).

(] |%| typpwrSS1.med - Model Notes

[ Components View [ Notes View |

Notes | |Intact Loop Steam Generator Tubes Geometry -] Linked To Components
Note Number 17 = : Pipe 108 (isgtubes)
Mote Number 18 B Area Volume i Component Geometry
ote Number | leen Length S 2 DZ (ft) :
Mote Mumber 19 (ft) (ft=) ()
Note Number 2 | |[13 [8.738 |33.297 ||290.88259 |[8.736
Mote Number 20 i
Note Number 3 ~| | ||e_|B738 53207 |200.88250 [7.447
Mote Mumber 4 = 2.736 33.287 |2D0.88250 ||-7.447
Note Number 5 ;| ||le-8 [B.738 [33.207 ||200.86259 ||-8.736
Note Number & _| | |[rotallpe.688 |[266.378 [2327.0807 |[2.613671E-15
MNote Mumber 7
Mote Mumber 8
Mote Number 9
Pipe 108 | 1 |
Title Page = [ =
New || Remove Edit Note | | Link To || Break Li...
Show only notes that match: Show only notes linked to:
MNote Type ] Category O |=al=
MNote Title O Component []
Mote Contents  [] Attribute |

Figure 2.40. Model Note Viewer - Notes View
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Two sections of search options are available. The options on the |eft are used to narrow the list
of notes and those on the right match the components and/or attributes linked to notes. Each
parameter can be enabled by the check-box to the right of the option's name. All of the enabled
search parameters must match for the note to be displayed.

The Notes list on the left contains all of the notes in the model that match the current search
parameters. The New and Remove buttons are used to create hew notes and and remove the
selected notes from the model. The Edit Note button at the bottom of the note display opens the
note editor for the selected note.

TheLinked To Componentslist totheright showsthelist of componentsand attributesthat refer
to the selected note. Link To and Break Link buttons are provided to add or remove references.

The components view is made up of a set of optional search parameters and a list of the
components and documentable attributes that match the selected search parameters. If the
attribute does not reference anote, the Note column will show -not set-, otherwise the note'stitle
will be shown. If multiple notes arereferred to by an attribute, then the attribute will be displayed
in several rows, once for each note.

(%] || typpwrSS1.med - Model Notes =8
Components View | Notes View |

(Catego Component Attribute Note ! [Intact Loop Steam Generator Tubes Geometry |~
Number of Pipes MNote Number 2 -
Leak Paths MNote Number 3 1= & FoT
Use Pipewall MNote Number 4 Length [Al'€a olume

Pipes [ Pipe 108 (isgtu... il (ft) (ft2) (fti) [P )
Component Name
Component Number 1-3 [8.736 ||33.297 |200.88259 |8.736
Description ] 8.736 |33.287 |290.8825¢ |7.447
Component Geometry |Pipe 108 5 [3.736 |33.287 [200.88258 |-7.447
Component Geometry [Note Number 5 68 [B.736 |33.207 |200.88255 [8.736
Initial Conditions MNote Number &
Friction Note Number 7 [Total|59.888 [266.376 [2327.0607 |2.813971E-15
Fluid Power Options  |Note Number 8
Critical Heat Flux ote Number
Wall Roughness ote Number 10
Inlet ote Number 11
Outlet ote Number 12
Cross Flow Connecti... [Mote Number 13
Pipe Type MNote Number 14
Number of Pipes MNote Number 15
Leak Paths MNote Number 16
Use Pipewall Note Number 17

Pipes |68 Pipe 110 (isgop)
Component Name = I~|

Link To || Break Link |
Show only components/attributes that match:
Show Undocumented Attributes Component [] ?
Category |< All = |" F  attribute [ ?

Figure 2.41. Model Note Viewer - Components View

A new note (or referenceto anote) can be added either by double-clicking ontheattributeentry in
thelist or by pressing the Link To button. Notes can be removed or edited by pressing the Break
Link or Edit Note buttons respectively. The Show Undocumented Attributes check-box is
used to show or hide those attributes that do not refer to any notes.

Each of these views uses the note editor shown in Figure 2.42, “Model Notes Editor” to display
and edit model notes. This editor supports basic HTML formatting such as bold, italic and
bulleted lists, aswell asimage links and hyper-links to external documents. These features, and
several others, are available as buttons on the note editor toolbar.
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Intact Steam Gen. Tubes - Edit

Title |Inta|:t Steam Gen. Tubes | Type |Cu-mment ‘

Content

e Ol 4 |Ba(R || z|u||s|#|a Hm FE
EIE|Z||x=|=|—||HE AEAE
Original Component: PIPE 108 (isgtubes) =

Converted to:

# Pipe 102 (isgtubes)

# Original volume: 2327.0607(ft%)
Fesulting volume: 23270607 ft%)
# Original DZ: 138,437 ft)

4]

| OK H Cancel ‘

Figure 2.42. Model Notes Editor

In addition to the toolbar provided options, the note editor also supports pasting images and
formatted text into anote from applications such as Adobe Acrobat Reader and Microsoft Word.
Images pasted in this way are stored directly in the note rather than using an external link.

2.5. SNAP Variables and Functions

The SNAP User-Defined Numerics (UDN) feature is designed to allow properties of a model
to be modified and/or calculated outside the normal input for the model. To this end, a user
may create real, integer, boolean, string, and table variables, as well as functions. The use and
capability of each is detailed in the following sections.

Variables and functions are located in the Numerics category, typically found just before the
Views category toward the bottom of the Navigator. The Numerics sub-categories, I ntegers,
Reals, Booleans, Strings, Tables, and Functions, provide access to the numerics themselves.
Each of these can be created in the standard fashion: right-click the category node for the desired
type and select New from the resulting pop-up menu.

Note  Upon creating a new Real variable, a prompt will appear requesting the units of the
new variable. The available units vary by plug-in (although most plug-ins have a
"dimensionless’ type, often displayed as No Unit (-)). When assigning a reference to
aReal value (discussed in the next section), the units of the value must match the units
of the variable being selected.
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2.5.1. Single Value Variables (Reals, Integers, Booleans,
Strings)

Of the six numerics categories, integers, reals, strings, and booleans, represent a single-value.
These variables share a number of common attributes with little variation in semantics. The
properties of areal are displayed in Figure 2.43, “Numerics Properties’.

* Ceneral [ |Show Disabled
Mame |r1 | ™ ?
Description <none > E fﬂ.\l ‘?
Interactive Variable | ® True O False Nals
Value | 125 (m3 [T 9

Figure 2.43. Numerics Properties
There are two waysto assign avariable to avalue. Thefirst (and only method for table cells that
support numerics), isto right-click in the editor for that value and select the Select Shared Value

item from the pop-up menu. The second isto press the Select a shared value button (9%) on the
right side the property editor. A dialog will be displayed to allow selecting the desired variable.

0_1|rm\.m|{}“-. @ |
Select Shared VYalue

Cut
Copy
Paste

Length ||

Figure 2.44. Selecting a User Defined Variable
All single-value variables share the following properties.
* Name - the name of the variable.

The Standard naming convention requires variable names to start with a letter, an
underscore(_), adollar ($), or aminus (-) followed by adollar ($). It also limitsthe characters
that can be used after the start of the name to letters, numbers, and underscores.

Variable names must be unique within the model. An error message will be displayed in the
model check if any duplicated variable names are detected.

When choosing avariable in an editor, the choices are listed al phabetically, so wise choice of
names can save time and avoid confusion.

Note  Theoptional Legacy naming convention allows variable namesto include any ASCI|
character except quotation marks and asterisks. This haming convention can be
selected by setting the Naming Convention property of the Numerics node in the
Navigator.

» Description - an optional and arbitrary, user-defined description.
* Interactive Variable - determines whether the variable can be modified by functions. When
set to True, alock appears next to the variable'sicon, and attempting to modify the variablein
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afunction will exit with an error. Conversely, setting this attribute to False removes the lock
and allows the variable to be modified functions.

» Value - the current value of the variable. Any attribute or value that references the variable
will use this value instead of its own. When Interactive Variable is set to False, this
value is uneditable and is set by function evaluation.The value field includes an activation
checkbox. When the activation checkbox is not checked, the variable is inactive. Optional
model propertiesthat referenceinactive variableswill behave asthough they are also disabled.

 Initial Value - if the variable is not interactive, the initial value is copied into Value at the
beginning of function evaluation (see Section 2.5.6, “ User-Defined Functions’). This defines
the base-point of the variable so that repeated function evaluation achieves consistent results.
This attribute is only shown when I nteractive Variableis set to False. Theinitia valuefield
includes an activation checkbox. This defines the activation state of the Value at the beginning
of function evaluation.

Note  When toggling I nteractive from True to False, the contents of Value are copied into
Initial Value, and vice versa. This behavior is intended to prevent accidentally losing
avalue when switching the variable type.

Enumerated Variables

2.5.2.

Integer and string variables have the following exclusive properties related to the definition of
an enumerated variable.

» Type - determines whether the variable is an enumeration (Enumeration), or a standard
Single Value.

» Enumerated Values- definesthe valuesin the enumeration. For integer variables, each value
is a named integer. For string variables, each value is a character string. The values may be
defined in any order.

» Value - the enumerated value acting as the current variable value. The drop-down allows
selection from the list of enumerated valuesin the variable.

Numeric Import Files

TheModel Editor providestheability toimport and export singlevaluevariables. Thesevariables
are exported to aNumeric Import File (NIF). Variables may also beimported fromaNIF. A NIF
is a table formatted, comma or tab separated, file in which each column designates a variable
property and each row designates a single variable. The header row in a NIF is the first non-
comment entry and may be sparsely defined. The hash(#) symbol denotes the beginning of a
comment and causes the remainder of aline to beignored.
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B3 Example.nif (~/Desktop) - gedit
File Edit View Search Tools Documents Help

|| EZopen v Fsave (3 <) Undo g

[Z] Example.nif 3¢

1# NifExample.med

2# Sep 1, 2016 4:03:06 PM

3 # Symbolic Muclear Analysis Package, Version 2.5.8, August 22, 2016
4 # Job Stream Test App Plugin

5 # Version: 2.4.7

6 Name Numeric Value Unit Type Units Type Interactive Variable
7 'temp k° real 1.0 ‘Temp' 'K’ true
8 'area m" real Unknown ‘Area' 'm"~2° true
9 'int' integer 180 Single Value false
18 'string* string ‘'NIF* Single Value true
Plain Text~ Tab width: 8~ Ln1l,Coll INS

Figure 2.45. Numeric Import File Example
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Property Valid Values Quotation Delimited | Required/Optional

Numeric integer, string, real,|No. Required.

boolean

Unit Type String matching the|Yes. Required for Redl

unit types available to variables.
the model.

Units String matching the|Yes. Required for Red

units available to the variables.
unit type.
Name Quotation  delimited|Yes. Required.
string (single quotes).
Description Quotation  delimited|Yes. Optional
string (single quotes).
Type Enumeration, Single|No. Required for Integer or
Vaue String variables.
Enumerated Values | Semi-colon separated|Partial. Required for Integer or
list of quoatation String enumerations.
delimited strings
(single quotes).
Vaue Integer: any integer. Optional
Real: any real number.
Boolean: true or
false. String: single
guotation  delimited
entry.

Parametric On, Off No. Required for Boolean
and Interactive
variables.

Interactive Variable | True, False No. Required for Red
and Boolean variables
and non-enumerated
Integer or  String
variables.

Table 2.1. NIF Properties

Importing

Importing User-Defined Numericsis initiated by right clicking on the Numerics category in the
navigator and selecting the Import Numerics option. Once a file is imported an error report
dialog is shown. The contents of the report dialog may be exported to atext file.
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(@) Numerics Import Completed x

¢ Import File ol
© /home/dsmithiDesktop/Example.nif

¢ HNumber of imported numerics
@ Total 4

7 HNumber of skipped numerics
& Total 0

¢ HNumber of updated numerics I
@ Total 0

¢ HNumber of errors encountered
& Total 0

¢ Errors
© No errors were encountered during the import process. -

Export

oK Revert

Figure 2.46. The Numerics | mport Completed Dialog
Exporting
Exporting User-Defined Numericsis initiated by right clicking on the Numerics category in the

navigator and selecting the Export Numerics option. User-Defined Numerics containing errors
will not be exported.

O Confirm Numerics Export X

6 Mumeric variables with errors will not be exported.

¢ The following variables contain errors. [1] Error

@ string

oK Cancel

Figure 2.47. The NIF Export Error dialog

2.5.3. Numerics in a View

SNAP variables can be added to a 2D view in the same way as other components: the Add
To View menu in the variable's Navigator node pop-up menu, the Create View item from the
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Numerics Navigator node, etc.. These values are represented in a view as a Drawn Numeric.
Drawn Numerics that correspond to integers and reals appear as a text label and optional text
field (depending on the Editable option, described below) that displays the name of the variable,
current value, and units if applicable (e.g. "Area 1" in Figure 2.48, “User Defined Numerics
Example”). Booleans appear as check-boxes with a text label that displays the name of the
numeric.

Note  Drawn Numericsfor table variables and functions are not currently supported.

F
1
Diameter 1: | 4.0 m Diameter 2 ; | 20m
Length 1: | 20 m Length 2: | 20 m
Area1:12.566371 p? Area 2 : 3.1415927 2
Volume 1:25.132741 3 Volume 2 : 6.2831853 >
Radius 1: 2.0 m Radius 2: 1.0 m

Figure 2.48. User Defined Numerics Example

UI Canfiguration ¥ ¥ Editable
Froperties v Show Label

Drawing Properties

Figure 2.49. Drawn Numeric Menu

The appearance and capability of adrawn integer or real can be changed by using the following
itemsin itsright-click pop-up menu, as shown in Figure 2.49, “ Drawn Numeric Menu”.

» Editable- This check-box item enables editing an input variable by entering a new value into
the Drawn Numeric (e.g. "Diameter 1" in Figure 2.48, “User Defined Numerics Example”
above). Entering a value into a Drawn Numeric and pressing Enter will change the value in
the same way as editing the numeric properties directly.

Note  Numerics can be edited in a locked 2D View. Locking the View makes editable
Drawn Numerics easier to use, as they can no longer be selected by mistake.

» Show Labd - This check-box item enables and disables the display of the user numeric name
in the Drawn Numeric.

» Drawing Properties - The drawing properties item opens the Drawn Numeric Properties
dialog. This dialog can be used to modify the drawn numeric's label text (replacing the name
of the numeric), font, foreground and background colors, and border
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UL widget b Default
Properties Drop-Down List
Radio Buttans

Figure 2.50. Drawn Numeric Enumerated Integer Menu

The drawn numeric enumerated variable provides three seperate editing modes. A default text
field is provided which allows hand entered values where only valid enumerated values are
accepted. A drop-down list isavailablewhere each of the available enumerated items are sel ected
from alist in a vertical menu. Finadly, a radio button display is provided which allows the
selection of a single enumerated value. These drawing modes are displayed in the following
figure:

Model r'-“h:lde| D|

Model Mode

@ Steady-State
) Null Transient

) Transient

Model Mode | Transient -

Figure 2.51. Enumerated I nteger Drawing Modes

2.5.4. Table Variables

Table variables allow arbitrary data tables which may be accessed in user-defined functions and
referenced by various tables elsewhere in the model. Upon creating a table variable, a Define
Table Columns dialog is displayed, as shown in Figure 2.52, “Numerics Table Initialization”.
This dialog is used to determine the names, types, and order of the columnsin the table. Once
created, this column signature can be modified through the Columns property. The number, type
and order of columns may not be modified if the table is referenced by a model property.
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[+ () Define Table Columns 3

0| @& v
Mame Type Description
Independent  [Time
Dependent Power
oK Cancel

Figure 2.52. Numerics Table I nitialization

Once the table is created, its data can be edited through the Table Data attribute. This opens
the Edit Table Data dialog (see Figure 2.53, “Table Data Dialog”). This dialog allows adding
and removing rows, moving rows up and down, and editing cell values. The Add Multiple Rows
button allows up to 9999 rows to be added at once.

] Edit Table Data x

Indepenentis) Dependent(W)
1.0 0.54030231
2.0 0.41614684
5.0 0.28366219
8.0 0.14550003
13.0 0.90744678
21.0 0.5477292¢6
340 0.B4857057
oK || Cancel

Figure 2.53. Table Data Dialog

Table variables may be used as the data source for tables that support references. Most attributes
that support referenceswill usethe standard table editor shownin Figure 2.54, “ Table Editor with
Reference’. The Shared Tablefield at the top of the editor is used to set or clear the referenced
table variable. When atable variable reference is applied, its datais displayed in the table area.
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(] @ Editing Table Data 3

Shared Table Tabletl
Time Power
5 btu/s
10 947817 Lle-4
2.0 9 47817 1e-4
3.0 947817 1e-4
Add
| Ok ” Cancel

Figure 2.54. Table Editor with Reference

2.5.5. Show Usages

The Show Usages feature makesit easy to determine which components a particular variable has
been assigned to. This feature is available via the Show Usages item in the right-click pop-up
menu of any variable. Selecting thisitemwill open the Usagesdial og shown below. If the selected
variable has not been assigned to any property then the Show Usages menu item will be disabled.

e LotsOfUsages - Usages @
ER LotsOfUsages (Mo Unit) : [11] References

£ CB 102 lag (cpur-lag)
X[ General Table 442
] TabularStream
A Reactor Kinetics
= Logical Trip 1001
$= Logical Trip 1101
I Material 1

i= Model Options
PIPE 20 {dc-ha-0)
&7 PUMP 144 (rcp1)
== Variable Trip 1

Close

Figure 2.55. Variable Usages

The Usages dialog is hon-modal dialog that automatically updates as changes are made to the
model (edits, Undo/Redo, etc.). The list of components using the selected variable is displayed
in the center of the dialog. Clicking on any component in the list will select that component in
the Navigator, if possible.
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2.5.6. User-Defined Functions

User-defined functions provide a means of working with SNAP variables from high-level code
and external applications. SNAPincludes support for Python, Matlab, Octave, and M athcad user-
defined functions.

Note  To use Matlab or Octave, the application installation location must be specified
in the SNAP configuration. Refer to Section 3.3.1, “Genera Properties’ for more
information.

The properties of user-defined functions differ by type, however, al functions support the
following properties:

+ Name - the name of the function.

» Function Type- thisproperty indicatesthe external application or language that will interface
with a selection of variables. Note that the function type cannot be changed after the function
is created.

» Enabling Boolean - this property determines whether the function isinvoked during function
execution. When set to reference a boolean variable, the function will only be executed when
the boolean valueis set to True.

» Engineering Units- thisproperty controlsthe units of values passed to the function. If the unit
type specified is different from the current model units then the value of each input variable
will be converted appropriately beforeitsvalueis passed to or retrieved by thefunction. Values
assigned to output variables will aso be converted to the model units before assignment.

Some functions include a Show Consol e property. When activated, the external function console
will be displayed. All output from the external applications (or Python execution) will be
displayed in the console as shown in Figure 2.56, “ External Function Output Console”.

1t s .'__-'

st Jutput for Matlab function F2°°F A

Help Close

Figure 2.56. External Function Output Console

2.5.6.1. Function Execution and Category Properties

Selecting the Functions category displays the properties displayed in Figure 2.57, “Functions
Properties’.
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4P Functions
* General [ ] show Disabled
Execute Functions Execute Functions ||%
Save Calculated Save Calculated Values %
Execution Mode i Automatic O Manual ?

Figure 2.57. Functions Properties
Functions can be explicitly executed in one of the following ways:

» The Execute Functions property editor in the Functions category properties.
» Theright-click pop-up menu on the Functions category contains an Execute Functionsitem.

Before function execution, al non-interactive numerics have their current Value replaced by
their Initial Value. Afterwards, functions are executed in the sequence they appear in the
Navigator; this ordering can be customized via the M ove Up and M ove Down items found in
the right-click pop-up menu for numeric functions. Asdescribed in Section 2.5.6, “ User-Defined
Functions’, functionsthat reference an Enabling Boolean will only execute when the referenced
boolean evaluatesto True.

After function execution, the Save Calculated Values editor button of the Function category
properties can be used to copy current numeric Valuesinto their I nitial Valuesfield.

The Execution M ode property can be used to control how and when functions are executed in
the model. When set to Automatic, certain actions, such as submitting a stream or exporting a
parametric model, will cause function evaluation. When set to Manual, only the explicit function
execution methods described above will cause function evaluation.

2.5.6.2. The Matlab-UDN Interface

When an instance of Matlab is opened from the Model Editor, Matlab commands that initialize
the Matlab-UDN interface are automatically executed. This interface provides a Java object in
Matlab that contains methods for accessing and modifying SNAP variables that were passed into
Matlab asinput and output variables.

The Matlab function type includes the following properties:

» Show Console - this property, when selected, gathers all output from the external applications
(or Python execution) and displays it in a pop-up dialog when the function has completed
execution, as shown in Figure 2.56, “External Function Output Console”.

* Input/Output Variables - these properties indicate the variables available to Matlab.
Variables in the inputs list are available to the Matlab script as an input: their value can be
retrieved for usein calculations. Similarly, variablesin the outputslist are avail able as outputs:
their value can be modified by the Matlab script.

» Script File - this property specifies the location of the script that will be passed to Matlab.
The select button to the right of the field can be used to select the file with afile browser. The
edit button further to the right will open the script in Matlab.

The following interface functions are available for use in Matlab M-Files.
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Note  As a convention, the interface object is always named caf ean. Therefore, calls to
interface methods must be of theform caf ean. et hod() , where et hod can be
any of the following methods and their appropriate signatures.

» get Mbdel Nane() - returns the name of the SNAP model associated with this interface
instance.

M = caf ean. get Model Nane()

» addMessage( 'nmessage' ) - addsamessageto be displayed in the Message Window
when the function compl etes execution.

caf ean. addMessage( 'Default Message' )

* get Messages() - returnsanewline-delimited list of messages currently set to be displayed
in the Message Window.

S = caf ean. get Messages()

» get ReturnSt at us() - getsthe return status for thisinterface instance. A return status of
0 indicates normal behavior, anon-zero return statuswill causethe Model Editor to not update
any output variables that were set to be updated.

i = cafean.getReturnStatus()

» setReturnStatus( val ue ) - setsthe return status for this interface instance. This
method does its best to coerce val ue into an integer.

caf ean. setReturnStatus( 0 )

e |listVariabl es() -returnsanewline-delimited list of variables that have been added to
the current Matlab session by the interface. Each variable is represented in the format "name
=vaue'.

caf ean. | i st Vari abl es()

e get Variabl e( 'nanme' ) -checksthelist of variablesfor variable name and, if found,
returns the current value of that variable. If the variable could not be found, an error message
is added to the Message Window.

A = cafean.getVariable( 'Area_1' )

e« setVariable( 'name', value ) - setsthe value of the indicated numeric. If the
indicated numeric is not found, or the input value cannot be coerced into the appropriate type,
an error message is added to the Message Window.

caf ean.setVariable( "Area_2', A)

e get Tabl eval ue( 'nane' , row, colunn ) - getsthevalue of the specified table
at [row, column]. Table indexes are consistent with the Matlab convention, and thus start at 1.

X = cafean. getTablevalue( '"t1', 1, 1)

» set Tabl eval ue( 'nane', row, columm, value ) - setsthetablevaueat the
given cell. Makes the same attempt at type coercion asset Var i abl e.
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caf ean. set Tabl evValue( 't1', 1, 1, X

Note  Suppressing output from a Matlab command is achieved by appending a semicolon to
the end of the command. Suppressed Matlab output will not be displayed in the External
Function Output Console.

2.5.6.3. The Octave-UDN Interface

GNU Octaveisahigh-level language, primarily intended for numerical computations. It provides
a convenient interactive command line interface for solving linear and nonlinear problems
numerically, and for performing other numerical experiments. It may also be used as a batch-
oriented language for data processing.

The Octave UDN interfaceis functionally identical to the Matlab interface. Refer to the Matlab
section for more information.

2.5.6.4. The Mathcad-UDN Interface

When functions of type Mathcad are executed, a Mathcad session is opened with the specified
Worksheet File.

e Show Application Window - this property determines whether the Mathcad window is
displayed.

* Input/Output Variables - these properties indicate the variables available to Matlab. The
specified input and output variables are loaded into the worksheet automatically, and are ready
for use by the worksheet. When the worksheet finishes executing, the values of the output
variables are updated accordingly.

* Worksheet File - this property specifies the location of the script that will be passed to
Mathcad. The select button to the right of the field can be used to select the file with afile
browser. The edit button further to the right will open the script in Mathcad.

2.5.6.5. Python User-Defined Functions

The Python interactive scripting language can be used to calculate SNAP variable values
using values from other variables, values retrieved from a data source and any data accessible
using the Python standard library. Additional Python libraries may be instaled in the SNAP
Installation folder (SNAP/python/) or the user's preferences folder (SHOME/.snap/2.0/python/
). These libraries are made available to built-in Jython interpreter and will be added to the
PYTHONPATH environment variable for the externa command-line interpreter.

Python functions have the following additional properties:

» Show Console - This property, when set to True, gathers all output from the external
applications (or Python execution) and displays it in a pop-up dialog when the function has
completed execution, as shown in Figure 2.56, “ External Function Output Console”.

» Python Source - This property represents the user-specified Python source code that will
be executed by the function. Pressing the edit button in this editor will open the Python
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Source dialog (described below). Functions may make use of any standard Python capabilities
including the definition and usage of functions, classes, etc..

e Python Interpreter - This property determines whether the built-in Python interpreter
(Jython) or a user-specified Python interpreter will be used to execute the function. SNAP
currently supports Python versions 2 (2.7+) and 3 (3.6+).

» Python Executable - The external Python interpreter that will be used to execute the function.
If no interpreter is specified then the function will attempt to find 'python’ in the user's path.

The Python Source dialog contains a python source editor and lists of the input and output
variables that were accessed by the last execution of the function. The menu bar at the top of the
dialog contains additional features described below. The Apply button saves the current source
changes to the function. Asimplied by the name of the button, the dialog is nhon-modal: other
dialogs and Model Editor functionality can be used while this dialog is open, including editing
dialogsfor other functions. The Apply and Execute button savesthe current source and executes
all of the functions in the model. The source editing panel includes useful features for editing
Python code including syntax highlighting, auto indent, and displayed line numbers.

Edit Python Source

File Edit Insert Example

- - Input Variables
# To retrieve the current value of a variable named "nl" -

# to a Python variable "x", use: ¥ = GetVariable{ "nl" ) Available Selected
¥ = GetVariahle( "nl") 3L ()
A2 (=)

# To set the wvalue of a variable named "nl"

# to a value "x", use: SetVariable( "nl", x J
# Note that this set Tails on input variables.
SetVariahlel "nl", x 3

# Tables are retrieved with the GetTable method, the
# result of which can be used to query and edit the
# table. To get a table named "tl" and set all of its ]
# values to their absolutes, use: : Output Variables
table = GetTablel "T1" ] J Available Selected
for row in range table.GetRowCount() J: o

for col in ranged tahle.GetColumnount(d J: Ejl
val = table.GetValueldt( row, cal ) i
tahle.SetValueAt{ row, col, abs{val) ) 21

52

201 Apply & Execute

Figure 2.58. Python Source Dialog

Python Code

The function retrieves data from variables and/or external sources, computes values, and places
data back into variables. The code supports standard Python v 2.0 or 3.0, including the definition
and usage of functions, classes, etc.

The following built-in functions are available to Python functions:
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e Get Variabl e( name ) -returnsthe value of the indicated variable.
X = CGetVariabl e( "Synbolic Nane" )

GetVariable will raise an error if the value of the requested
vari able is inactive.

» Set Vari abl e( nanme, val ue ) - setsthevalue of theindicated variable, and sets the
value active.

Set Vari abl e( "Synbolic Nanme", X)

Set Var i abl e doesitsbest to coercevaluesinto the appropriatetype. Inthe case of booleans,
all non-zero values passed to a boolean variable are converted to Tr ue; al zero values are
converted to Fal se. Similarly, boolean values copied into other variables aretreated as O for
Fal se and 1 for Tr ue.

e Get Vari abl eActive( nane ) - returns the activation state of the value field for the
indicated variable.

X = GetVariableActive( "Symbolic Name" )

» Set Vari abl eActive( name, val ue ) - setsthe activation state of the value field
for theindicated variable.

SetVariableActive( "Symbolic Name", X )

 Setlflnactive( nanme, val ue ) -setsthevalueof theindicated variableif and only
if the valueis currently inactive.

SetlfInactive( "Symbolic Name", X ')

Thisisthe equivalent of the following code:

if not GetVariableActive( "Synbolic Nane" ):
Set Vari abl e( " Synbolic Name", X)

* Get Tabl e( nane ) -returnsatable object that can be used to query dimensions of atable,
aswell as get and set its values. Table objects have the following methods.

* Get RowCount () - returnsthe number of rowsin the table.
e Get Col umCount () - returnsthe number of columnsin the table.
e Get Val ueAt ( row, col um ) -getsthetablevalueat thegiven cell. Indexesstart at 0.

e Set Val ueAt( row, colum, value ) - setsthe table value at the given cell.
Indexes start at 0. This function makes the same effort as Set Var i abl e to coerce values
to the appropriate type.

The following is an example of table usage.
table = GetTable( "t1" )
for rowin range( table.GetRowCount () ):
for col in range( table.GetCol umCount() ):
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val = table. CGetValueAt( row, col )
tabl e. Set Val ueAt ( row, col, abs( val ) )

» Get Dat aSour ce( nane ) - Thismethod returnsthe data source with the given name. The
result can be used to retrieve values from the data source using the getV alue method. The keys
that can be used for a given data source (e.g. My Value) will vary depending on the type of
data source being used. A spreadsheet data based source, for example, might use spreadsheet
cell locations such as"C1" or "SheetA.N41" as keys.

d

Get Dat aSource( "d1" )

X d. get Val ue( "My Val ue" )

Additional Dialog Functionality
The following additional features are available in the Python editing dialog.

» File menu - this menu contains entries dedicated to manipulating the Python code itself. The
function code can be written to afile with the Export Fileitem. The Import File menu item
will replace the Python source code with the contents of the selected text file. Append File
imports the contents of the selected file to the end of the existing code; Prepend File inserts
the file's contents in the beginning of the python source.

» Edit menu - this menu contains items centered around the system clipboard. Items are present
to Cut and Copy the currently selected Python code, and to Paste the contents of the clipboard
into the code panel.

» View menu - this menu contains an option for displaying or hiding the variables panel.

» Insert Example menu - itemsin this menu do exactly what the name implies: insert Python
samples into the code panel.

2.6. Component Sub-Systems

Component sub-systems are a convenient way to improve the logical layout of a model by
allowing the componentsthat make up physical systems (such as steam generators) to be grouped
together. Component sub-systems appear in the Navigator under the Sub-Systems category node
and can be created by selecting New from the category's right-click pop-up menu.

Sub-systems also support component-level and attribute-level documentation links and can be
used as a central location for documentation that applies equally to an entire sub-system (see
Section 2.4, “Model Notes’).

The list of components included in a sub-system can be changed by editing the Components
property of the sub-system. A sub-system can contain any humber of componentsaswell as other
sub-systems. A component or sub-system can only be included in a single sub-system.

Component sub-systems currently support the following additional features:

» Copy/Paste Special - When asub-system is copied, the contents of that sub-system are copied
aswell. Usethe Paste Special feature to paste the sub-system within amodel or to adifferent
model. Thiswill alow the newly pasted components to be renumbered.
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» CreateView/Add To View - Theright-click pop-up menu of any Sub-System can be used to
either createanew 2D View with theincluded componentsor add themto an existing 2D View.

» Show ASCII - The Show ASCI | feature can be used with sub-systemsin the sameway asother
components. The ASCII view for a sub-system includes the ASCII that would be displayed
for each of the included componentsin the order they appear in the sub-system.

» Component Differencing - Much like Show ASCII above, the Component Differencing
feature can aso be used with sub-systems. The differenced ASCII will be that of the included
components in the order that they appear in the sub-system.

» Exportable(Optional) - The Exportable property isused to specify those sub-systemsthat are
complete "Composite Components' that will be used with the Sub-System Integration feature
described below. This feature is not supported by all plug-ins.

Note  Component Sub-Systems is an optional feature that may not be supported by al pre-
processor plug-ins.

2.7. Sub-System Integration

The sub-system integrator (or "Master Integrator”) alows a sub-system in one model to be
imported into another model. Once imported, the integrator can also be used to update the
imported sub-system without requiring the components to be reconnected manually.

Note  Inthissection the descriptions refer to the "Composite Component” model (the model
that a sub-system will be copied from) and the "Full Plant" model (the model that the
componentswill be copied into). However, sub-system integration isnot limited to this
situation alone.

For example, a standalone steam generator model could be created with all of the necessary
boundary conditions to run to a steady state. The hydraulic components and heat structures that
make up the steam generator can then be added to a sub-system. This sub-system could then be
imported into afull plant model and connected to the appropriate locations. Later, when changes

are made to the steam generator model the full plant model can be updated to include these
changes. All of the connections made in the full plant model will be automatically reconnected.

Note  Sub-system integration can also be performed via the batch command interface using
the SUB_SYS IMPORT command as described in Batch Command Syntax.

Using the Sub-System Integrator

The following steps are required to import a sub-system.
1. Create a"Composite Component" model.
2. Create a sub-system in the "Composite Component” model.

3. Create or open the "Full Plant” model.
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Right-click on the Sub-Systems node in the Navigator and select the Import Sub-System
menu item.

Select the MED (Model Editor Document) file containing the "Composite Component”
model. This will then open the Select Sub-Systems dialog to allow the desired sub-system
to be selected.

Select the desired exportable sub-system from the combo box in the top left-hand corner of
the Select Sub-Systems dial og.

Select <Create New Target> from the combo box in the top right-hand corner of the Select
Sub-Systems dialog.

Press Next to complete the import. This will display a the message " Sub-system integration
complete." The imported sub-system can then be connected to the "Full Plant” model.

The following steps are required to update an imported sub-system.

1

Right-click on the sub-system's Navigator node and select the Update Sub-System menu
item.

. Select the MED (Model Editor Document) file containing the "Composite Component”

model. Thiswill then open the Select Sub-Systems dialog shown in Figure 2.59, “ Select Sub-
Systems Window”.

Select the desired sub-system in each of the combo boxes at the top of the dialog.

Press Next to continue the update.

If any interconnections are discovered that cannot be supported by the update, a message
window will be displayed listing the details for each connection. Pressing Cancel at this point

will stop the process without modifying the model.

If al connections are supported, the Display Cross References dialog will be displayed as
shown in Figure 2.60, “Cross-Reference Display”.

Examine the interconnections listed in the dialog to ensure that the correct sub-system has
been selected, then press Finish to complete the update. Pressing Cancel instead at this point
will stop the process without modifying the model.
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The Select Sub-Systems Window

ﬁ | £;| Select Sub-Systems m
W4Loop.med WdLoop2.med
& Intact_Loop_SG [14] v | [ ntact_Loop_SG [14] ||
&Y Break 24 ($24% int-loop sec pressure bo &Y Break 24 (3245 int-loop sec pressure bo
GE Fill 23 ($23% int-loop sec-side feedwat) & Fill 23 ($23% int-loop sec-side feedwat)
<+ Problem Time 1 o+ Problem Time 1
i® Heat Structure 128 ($128% int-loop st-gen tubes) | |[i® Heat Structure 128 ($128% int-loop st-gen tubes)
i® Heat Structure 129 ($129% int-loop st-gen tubes) | [i® Heat Structure 129 ($129% int-loop st-gen tubes)
{1} Pipe 11 ($11% int-loop st-gen primary) £ Pipe 11 ($11% int-loop st-gen primary)
{1 Pipe 12 ($12% int-loop pump-suct pipe) £ Pipe 12 ($12% int-loop pump-suct pipe)
[ﬂ}TEE 18 ($18% int-loop sec-side downcom) {ﬂ}TEE 18 ($18% int-loop sec-side downcom)
[ﬂ}TEE 28 ($28% int-loop sec boiler/stdom) {ﬂ}TEE 28 ($28% int-loop sec boiler/ stdom)
£~ Trip 11 £~ Trip 11
£~ Trip 12 £~ Trip 12
IT Pressure 2 IT Pressure 2
IT Pressure 3 IT Pressure 3
IT Pressure 4 IT Pressure 4
MNext ‘ ‘ Cancel

Figure 2.59. Select Sub-Systems Window

The Select Sub-Systems Window is used to select which sub-system in each model (full plant
vs. composite component) will be used in the integration. On the left side of the window isthe
"composite component” model, a drop-down list of the exportable sub-systems in that model,
and the list of components in that sub-system. Similarly, the "full plant" model isin right side
of the window.
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The Cross-Reference Display

ﬁ | £| Cross-Reference Display
References between ‘Intact_Loop_SG' sub-system and target model 'W4Loop2.med"
Sub-5ystem Component Location Target Model Component Location
£3 Fill 23 (323§ int-loop sec-side feedwat) Maodel Options C55 4 Controller Companent
ik Tee 28 ($28% int-loop sec boiler/stdom) Edge 4 Model Options C55 4 Monitored Parameter Interface
3 Heat Structure 128 (31283 int-loop st-gen tubes) Model Options C55 7 Controller Component
HE Pipe 12 (3125 int-loop pump-suct pipe) Edge 3 Maodel Options C55 7 Monitored Parameter Interface
i Heat Structure 129 (31295 int-loop st-gen tubes) Maodel Options C55 & Controller Compaonent
HH Pipe 12 (3129 int-loop pump-suct pipa) Edge 3 Maodel Options C55 & Monitored Parameter Interface
HH Pipe 11 ($11% int-loop st-gen primany Cell 2 Model Options HPS5 4 Thermal Inflow
{5 Pipe 12 ($12% int-loop pump-suct pipe) Cell 4 Model Options HF55 4 Thermal Qutflow
Tee 28 ($28% int-loop sec boiler/stdom) Edge 5 Model Options HFP35 10 Inflow Location
Tee 28 ($28% int-loop sec boiler/stdom) Edge 4 Model Options HP35 10 Outflow Location
Tea 28 ($28% int-loop sec boiler/stdom) Edge 3 Model Options HP35 10 Condition Location
Tee 28 ($285% int-loop sec boiler/stdom) Cell 1 Model Options HPS5 10 Thermal Inflow
Tee 28 (328} int-loop sec boiler/stdom) Cell 2 Model Options HF55 10 Thermal Qutflow
& Fill 23 (3233 int-loop sec-side feedwat) Edge 3 Model Options HF35 11 Inflow Location
'l Tee 18 ($18% int-loop sec—side downcom) Edge & Maodel Options HP35 11 Outflow Location
Ik Tea 18 ($18% int-loop sec-side downcom) Edge 2 Maodeal Options HP35 11 Condition Location
8 Pipe 11 (311% int-loop st-gen primany Cell 1inlet  [ffl Tee 10 (310% int-loop hot-leg & prizer)  [Edge 5 outlet
£ Pipe 12 ($12% int-loop pump-suct pipe) Edge 1inlet [&r Pump 13 (13§ int-loop pump) Cell 1 inlet
<+ Problem Time 1 ¢ Valve 5 (363 bkn-loop break valve) Valve Table Indep. Var
= Problem Time 1 B4 Valve 20 ($205% int-loop accum check valv) |Valve Takle Indep. Var
IT Pressure 2 &' Fill 25 ($25% int-loop hpis & lpis) Fill Table Independent Variakle
I Pressure 2 Sighal gk Tee 15 (3155 int-loop c-leg & hpis/Ipi)
IT Fressure 3 Signal () Prizer 19 ($195 int-loop hot-leg prizer)
IT Pressure 4 Signal 3 vessel 26 ($26% 3-d vessel)
{&Tee 18 ($18% int-loop sec-side downcom) IT Collapsed Water Level 18 Signal
£ Trip 11 4 Valve 20 ($20% int-loop accum check valv [Valve Trip
= Problem Time 1 ‘#' Power 174 (Power Comp for old ht str 140)|Power Shape Table Signal
= Problem Time 1 ‘#' Power 174 (Power Comp for old ht str 140)|Power Table Signal

Figure 2.60. Cross-Reference Display

The cross-reference display contains alist of all of the interconnections between the "full plant"
model and the sub-system that will be handled during the integration process. The table in the
center of the window is made up of 4 columns. The two left-most columns list the components
inside the sub-system. The two right-most columns list the components outside the sub-system.
The location columns indicate where in the listed component the interconnection occurs. For
example: In Figure 2.60, “ Cross-Reference Display” above, theinlet Pipe 11 cell 1is connected
to the outlet of Tee 10 edge 5.

Note  Thiswindow is not displayed when importing a sub-system for the first time as there

are no interconnections to handle.

2.8. Integration Cases

The Integration Case component represents a pre-defined set of sub-system integrations
performed in the specified order. The set of integrations will be performed when the case is
graphically edited (much like restart cases) and when the case is exported to alocal file.
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G v 4 Vv B
example.med - (Uunnamed)
¢ 55 Integration Cases [3] =
[ AllSubSystems
[ SteamCeneratorOne
[ ModelOptions
1Y Cases [0] —
o= 0 Syb-Systems [8] 1
o &9 |ob Streams [1] |
o A Connections [17] -
o P Murmerics [0] ¥
%
[ ModelOptions QE ]
» GCeneral [ |show Disabled
Mame |I'v1ude|0r:utions | WP
Description <none:> EY ‘E ?
Integrations 1 Defined BT P
Integrated Model | ModelOptions EY ‘B ‘?

Figure 2.61. | ntegration Case Properties

Integration cases appear in the Navigator and the Property View in the same way as other
components. Each integration case has an Integrations property that represents the set of sub-
system integrations that it will perform. A target sub-system, source model MED, and source

sub-system must be specified for

each integration.

@D L4 Vv §

example.med - (Unnamed)

If1l CCFL Models [0]
o= I} RN Species [3]
¢ 49 Integration Cases [3]
[55 AllSubSystems
[ SteamGenerators
(55 ModelQptions
IEY Cases [0]
- {4 Sub-Systems [8]
i SteamGeneratorone [2]
{3 SteamGCeneratorTwo [2]

o

O @

[ »

Edit Integrations

Target Sub-5ystam

Source sub-System Mame

Source File Name

{4 steamGeneratorone [2]

SteamGeneratorOne

steam_genl med

¥ Ger Gj SteamGeneratorTwo [2]

SteamCeneratorTwo

steam_gen2 med

Figure 2.62. | ntegrations Editing Dialog

oK || Cancel
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The integration case graphical editing feature is nearly identical to that used by restart cases.
It is available via the Edit Case right-click pop-up item and the Integrated Model property
view editor. This feature performs the specified sub-system integrations on a temporary model
and opens it in virtual editing mode. Unlike restart cases, the integration case does not support
the Save feature while graphically editing. No changes made during the graphical edit will
be available once the virtual model is closed. It does, however, support the Export and Save
As features supported by non-virtual models. Save As, while graphically editing, will save the
currently (integrated) model as a new file and open it in the normal editing mode.

Integration Cases also support the Export Case right-click pop-up menu item used by other
restart cases. This menu item will perform the specified sub-system integrations on atemporary
model and export the resulting full model to the user-selected file.

2.9. Command Line Usage

The SNAP installation includes platform specific launchersfor each of theincluded applications.
For Windows a set of executables are included. For UNIX type systems (including Mac OS
X) shell scripts are included. These launchers are placed in the bi n/ directory of the SNAP
installation and can be executed directly from the command line. This allows the Model Editor
to be executed from other applications or scripts. When combined with batch commands
(Section 2.10, “Batch Command Syntax™) this allows the Model Editor to be used by automated
systems such as analysis code test suites.

A special version of the Model Editor, called MEBatch, can be used for executing batch scripts.
MEBatch runs in "headless mode", which allows it to run on machines without a graphical
environment, such as atypical server. To invoke MEBatch, use the Windows nebat ch. exe
executable of the mebat ch. sh shell script, both of which are in the bi n/ directory of the
SNAP installation.

Note Some commands, such as SHOWand HI DE are will not function in headless mode.

When run from the command line, certain options can be specified for the Model Editor. The
command line options can be displayed by running the Model Editor from the command line
with the option --usage as shown below.

Synmbol i ¢ Nucl ear Anal ysis Package (SNAP) Model Editor
Version: 1.0.0

Comrand | i ne usage:

shap [--batch filenane] [--debug] [--nosplash]
[--noscreen] [--renpte] [--usage] [--version]

where --batch identifies a batch file to process.
--debug turns on debug node.
--nospl ash turns off the splash screen.
--noscreen turns off screen file |ogging.
--remot e di sabl es double buffering for renpte X displays.
--usage prints this message and exits.
--version prints the version info and exi sts.

When running MEBatch, the command line syntax is as follows. The key difference between
invoking the Model Editor from acommand line and MEBatch isthat MEBatch requires abatch
file (specified without - - bat ch) somewhereinitslist of arguments.

Commrand | i ne usage:

mebat ch <batchfile> [--debug] [--usage] [--version]
where <batchfile> identifies a batch file to process.
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--debug turns on debug node.
--usage prints this message and exits.
--version prints the version info and exists.

--batch <fil enane>

The Model Editor supports a batch command language.
This argument is used to specify abatch file that will be run
before the Model Editor is displayed. Refer to Section 2.10,
“Batch Command Syntax” for a detailed explanation of the
Model Editor batch command syntax.

- -debug This option enables various debugging features of the Model
Editor and is recommended that this parameter only be used
by plug-in developers.

--noscreen This option disables console logging, instead telling SNAP to
write its output directly to the console.

--nospl ash This option disables the splash window display on startup.

--renote The default JAV A double-buffering scheme causes a

significant Ul performance |oss on some systems when
displaying the Model Editor from aremote machine. This
option disables the double-buffering and may improve
performance in these circumstances.

--usage / --help

This option displays the usage information shown above and
exits.

--version

This options displays the current Model Editor version and
exits.

2.10. Batch Command Syntax

The following is the standard batch command set. Each command is listed with optional fields
shown in between less than < and greater than > signs, while required fields are shown between

square brackets| ].

Note  Not al commands are supported when running with MEBatch, which runs in headless
mode (see Section 2.9, “Command Line Usage”’). These commands are noted as not
supported in headless mode.

» SHOW- The show command isused to display the primary user interface. Thisalowsfor batch
commands to execute in such away that the user receives immediate visual feedback. If this
option is not used, the Model Editor will run without a graphical interface. This command is
not supported in headless mode.

» HI DE - This command hides the primary user interface. This command is not supported in

headless mode.

 MESSACE [ nessage] - Where message contains a quoted string to be displayed to the

used.

The MESSAGE command can be used to display a single quoted message to the user in a
pop-up dialog with an OK button. This batch command will stop the batch file process until
the user presses OK. In headless mode, this command writes amessage to the console; no user

interaction is necessary.
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CHECK_MODEL - This performs a model check in an identical manner to the Check Model
button on the main toolbar. Thisis useful for abatch verification of alarge number of models.

EXI T - The exit command is used to close the Model Editor. This should be used at the end
of abatch file to ensure that the Model Editor process does not continue running. If the batch
file contains the SHOWcommand, this will close the user interface as well.

OPEN <Mh> [fil enane] - Where Mh is defined as one of the ten valid model |abels
numbered MD- MVB.

The OPEN command isused to openaMED (* . nmed) filein the Model Editor. Upon opening,
the new model becomes the current model. Optionally, the user may declare that the model
inside that file should be identified with one of the ten labels. Acceptable values for the label
field are MO through M9. Until that model is closed, it may be accessed using its label in
subsequent batch commands. The last parameter is the file name and should include the full
path to the file.

SAVE <Mh> [fil enane] - Where Mh is defined as one of the ten valid model labels
numbered MD- MVB.

The SAVE command is used to save amodel in MED format. Optionally, the user may specify
the model to be saved by that model's predefined label. Acceptable values for the label field
are MD through MB. If no label is given, the current model will be saved. The last parameter is
the file name and should include the full path to the savefile.

CLOSE <Mh> - Where Wh is defined as one of the ten valid model |abels numbered MD- VB,

The CLOSE command isused to closeacurrently open model. Optionally, the user may specify
the model to be closed by that model's predefined label. Acceptable values for the label field
are MD through MB. If no label isgiven, the current model will be closed. Any unsaved changes
to the given model will be lost when closed.

SETCONST <Wnh> [ nane] [val ue] - Where Mh isdefined as one of the ten valid model
labels numbered MD- MB.

This command is used to set the current value of a User Defined Constant to the specified
value. The name of the constant must be enclosed in double-quotes if the name contains any
spaces.

SETVAR <Wh> [nane] [val ue] - Where Mh is defined as one of the ten valid model
labels numbered MD- MB.

Thiscommand isused to set the current value of aUser Defined Numeric to the specified value.
The name of the constant must be enclosed in double-quotesif the name contains any spaces.

Note  This command only sets the value of interactive variables, and is meant to replace
the SETCONST command.

EXECUDF <Mh> - WhereVh isdefined asoneof theten valid model |abels numbered MD- MB.

Executes the User Defined Functions in the specified model (if given) or the current model
if noneis specified.
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o EXPORT_SMZ <Mh> [job stream nane] [fil enane] - Where Vh is defined as
one of the ten valid model labels numbered MD- MD.

Thiscommand is used to export afull Stream Manager ZIP fileincluding the stream definition
and all input modelsto the given file. The resulting SMZ cannot be used to execute the stream
directly. It can, however, be very useful when testing application-specific and site-specific
modules.

e SET [property] [value] - The set command is used to set a property to a specific
value. Where[ pr operty] isdefined as:

e CURRENT - The current model. Valid values of CURRENT are MD- MD.

Note At thistime, only the property CURRENT (the current model) can be changed.

 SUB_SYS | MPORT <MWh> [target sub-systemnane] [fil enane] [source
sub- syst em nane] - Where Vh isdefined as one of the ten valid model labels numbered
MD- MB.

This command updates the target sub-system with given name with the components in the
source sub-system found in the source model in the given MED filename. Any messages
reported during the integration process will be displayed in the Message Window (if oneis
available) and in the Model Editor’s screen file. These messages include those that would be
reported if the integration was performed in the user interface as well as new error messages
reported by the SUB_SYS IMPORT command.

« LOGFILE [fil enane] - Thelogfile command is used to specify a file where messages
are logged. The filename should include the full path to the log file.

* MACRO <Mh> [fil enane] - Where Mh is defined as one of the ten valid model labels
numbered MD- MB, and f i | ename is the file name which should include the full path to the
filein quotes.

This command executes the Python macro contained in the specified file.

 LOCK VI EWS <Mh> - Where Mn is defined as one of the ten valid model |abels numbered
MD- MD.

Thiscommand will lock all of the viewsfor the specified model. The current modelsviewswill
belocked if the model label isnot specified. Thiscommand is not supported in headless mode.

* UNLOCK_VI EWS <Mh> - Where Vh isdefined as one of theten valid model labels numbered
MD- MB.

This command will unlock all of the views for the specified model. The current models views

will be unlocked if the model label isnot specified. Thiscommand isnot supported in headless
mode.

Plug-in Specific Commands

In addition to those commands listed above, each Model Editor code plug-in can support
plug-in specific batch commands. Plug-in specific batch commands must be prefixed with
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the corresponding plug-in ID. For example, a TRACE import command would resemble the
following:

TRACE | MPORT ASCI | _FULL "trace_nodel .inp"

Inline File Arguments

Some plug-in specific commands require a way to specify more complex multi-line input for
some commands. An Inline File is intended as a way to place a larger, more strictly formatted
set of data as a single value argument. An Inline File argument must be the last argument to a
batch command.

PLUG N SETDESCRI PTI ON <

This is an exanple of using an Inline File to set the
description of a nodel

This description can span nultiple lines and will maintain
its

spaci ng

and formatting.

Note that the Inline File begins with the < (less than) character and endswith a. (period). The
< should be at the end of the line preceding the Inline File and the . should be on the line after
the Inline File on aline by itself.
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Chapter 3. The Configuration Tool @

The Configuration Tool is used to configure global properties for the SNAP client applications.
Thistool isaso used to startup, shutdown, and configure the local SNAP Calculation Server.

3.1. Menu Items

The Configuration Tool includes a menu bar which contains access to various functions outlined
below.

File-> Save All - Saves the current configuration and notifies the running calculation server
that the configuration has changed and should be refreshed. Thisalso informs any open Model
Editor or Job Status applications that the configuration has changed and should be reloaded.

File -> Export Public Keys - Exports the public encryption keys used for connecting to the
local Calculation Server from a remote location. Using this menu item opens a file selection
dialog which may be used to specify the name and location of the key.

Note  The Outlook email application may not allow filenames that end with the .key
extension.

File-> Generate Server Keys - Regenerates the public encryption keys used for connecting
to the Calculation Server from a remote location. All previously exported keys will be
invalidated.

Edit -> Copy - Copiesthe selected applicationsand/or platformsto the clipboard so duplicates
can be pasted.

Edit -> Paste - Inserts duplicates of the previously copied applications and/or platforms into
the selected settings section.

Edit -> Remove - Removes the selected applications and/or platforms.
Edit -> Undo - Undoes the last change.
Edit -> Redo - Re-applied the changes that were previously undone.

Edit -> Set Default - This menu contains one menu item for each platform that the selected
application is located on. These itemsitems set the selected application as the default for the
corresponding platform.

3.2. Main Window

The Configuration Tool main window includes the same Navigator and Property View interface
layout used by the Model Editor (see Section 2.1.3, “The Navigator” and Section 2.1.4, “The
Main Property View”). The Navigator on the left displays a tree of nodes related to specific
configurations: selecting anode displaysits editabl e propertiesin the Property View ontheright.
Standard SNAP functionality is provided, including multi-selection edit, Undo/Redo (viatoolbar
buttons), Cut/Copy/Paste/Del ete (viatoolbar buttons and right-click pop-up menus), and pop-up
help for each property.
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The Check Configuration button is available on the main toolbar of the Configuration Tool.
Pressing this button will open alist of the errors, warnings, and other messages resulting from
acheck of the current SNAP configuration.

The Navigator has two root hodes. one for Personal Settings stored in the user's home folder,
and one for Global Settings stored in a separate, locally accessible folder. Each of these nodes
has a Platfor ms node containing the defined platforms and an Applications node containing the
defined applications. Both the general SNAP settings and local calculation server settings are
accessed from the Per sonal Settings node.

The Global Settings node contains a Groups node that contains additional grouped sets of
platforms and applications. Portions of the Global Settings that are read-only (i.e. the files
containing them are read-only) are displayed with alock icon. The properties of read-only nodes
are displayed in the Property View but cannot be changed.

Note  The Global Settings only appears when a global configuration has been specified
as part of the SNAP configuration. Consult your local system administrator for
information related to specifying a global stream configuration.

The Configuration Tool allows a user to add or remove Platfor ms, Applications and Groups
from the current site configuration. The parent tree node of each of these types includes the
New pop-up menu item that can be used to create new instances of each type. They can then be
removed by selecting the Remove item from the right-click pop-up menu of the Application,
Group, €tc..

(] © SNAP Configuration 2.1.3 B=8

Eile Edit Help
B @ & v B @

¢ ML Personal Settings | v General [ ] Show Disabled
o= (@ Platforms [2] : ) - ) =
¢ B Applications (6] : Plotting Tools fhome/user/Applications/aptplot/bin/aptplot.sh  |SY ?
KA AptPiot i| JEdit Executable fhome/fuser/Applications/jedit/4.3.1: ik
-%') Eflzgfrfata Matlab Path Matlab is not configured. 4P
[3])5Test Config3 |:| Use System Look & Feel| () True @ False P
3 JsTest ] ¥ Calculation Server
TRACE
¢ 4 Global Settings :| server Status STARTED ?
& Platforms [0] B
o B applications [1] |: Allow Remote Connections | ) Yes @ Mo ?
& Groups [0] Start Server Automatically | ) Yes @ Mo ?
Server Port Number | 5, 006/ ?
Max Concurrent Jobs | 3‘:" ?
Logging Level |Dehugging Messages |v| ?
Maximum Log Size | o |9

Figure 3.1. Configuration Tool Main Frame

3.3. Personal Settings

Personal Settings specify local configuration which is stored in the user's . snap folder.
Available settings range from the installation paths of utility applications used by SNAP to the
configuration of theimplicit local calculation server.
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3.3.1. General Properties

The General Properties group includes options pertinent to al applications in the SNAP suite.

Plotting Tool

This property defines the installation path of the plotting tool used by client applications to plot
data. For example, right-clicking on an animation component in the Model Editor will display
a pop-up menu with a Plot Data menu item. Selecting this item will launch another dialog
within which Data Channels specified for that component are listed. After selecting one or more
channels and pressing the OK button, the specified Plotting T ool will belaunched. Data specific
to the selected channel swill be provided to this application for plotting. SNAP currently supports
the AcGrace and AptPlot plotting packages.

Note For AcGrace under Windows, cygwin's bin and usr'\X11R6\bin
directories  must be  included in  your system path, i.e
"c:\cygwi n\ bin;c:\cygw n\usr\X11R6\ bi n; " without quotes.

JEdit Editor

This property defines the installation path of jEdit, used by SNAP for displaying ASCII data.
jEdit is a pure-Java, programmer's text editor that was chosen for use with the SNAP system
because of its stability and multitude of features.

Matlab Editor

The location of a Matlab installation used by SNAP for interfacing the Matlab Computational
Enginewith SNAP User-Defined Numerics (see Section 2.5, “SNAP Variables and Functions”).
Upon selecting a directory, the Configuration Tool checks to see if the specified folder isvalid.
A Matlab installation directory is valid if it contains a subdirectory named bi n, which in turn
contains a directory whose name depends on the current operating system and architecture (e.g.
the target folder for a 32-bit architecture running Windows isw n32). System-specific shared
objectsnecessary for proper function of the Matlab-UDN Interface are contained inthisdirectory.
A few common Matlab installation directories are listed below.

e Windows: C: \ Program Fi | es\ Mat | ab, C: \ MATLAB

* Linux/UNIX/Mac: user horre/ mat | ab, whereuser hone isthe path to the current user's
home directory.

Use System Look & Feel

When setto Y es, SNAP applicationswill be displayed with system-specific window decorations.
When set to No, the platform independent look and feel will be used. Turning the system look
& feel On or Off requires arestart of al client applications.

Use System Look & Feel is only available on platforms for which the Configuration Tool is
able to detect a system-specific look and feel, such as Microsoft Windows®.
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3.3.2. Calculation Server Properties@

These properties configure the implicit local Calculation Server. The Calculation Server status
can be controlled using the Server Status property described below.

Server Status

The Server Status property can be used to start or stop the Calculation Server, aswell as obtain
information about an active server. The Server Status editor isdisplayed in Figure 3.2, “ Stopped
Calculation Server” and Figure 3.3, “ Started Cal culation Server”. The buttons on both properties
are, from left toright: Start Server, Stop Server, Show Server Status, and Open Log Viewer.

STOPPED | ] | ?
Figure 3.2. Stopped Calculation Server
STARTED ?

Figure 3.3. Started Calculation Server

o Start Server - This button activates the Calculation Server. It is only available when the
Calculation Server is stopped.

e Stop Server - This button deactivates the Calculation Server. It is only available when the
Calculation Server is running.

» Show Server Status - This button displays a dialog containing information about client
applications connected to the currently active Calculation Server. It isonly available when the
Calculation Server is running.

» Open Log Viewer - Thisfeatureis not yet implemented.

Allow Remote Connections

When set to Yes the Calculation Server will allow connections from other users and other
machines. To allow remote connections, first change Allow Remote Connections property to
Y es. Then, export the server's public key to aconvenient location by selecting the Export Public
K ey item from the File menu. Thiskey can then be transferred to those users who require access
to the server.

Note  The Outlook email application may not allow filenames that end with the .key
extension.

Start Server Automatically

When activated (Y es), the Start Server Automatically preference will enable the local server
to startup when needed by local client applications. When not activated (No), the user will be
prompted to startup the server instead. Client applications are considered local only if they are
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running on the same computer as the server (referred to as "localhost™) and running as the same
user asthe server.

This property will enable the local server to startup automatically:

» when submitting a stream

» when browsing the local calculation server via Job Status

» when selecting arun for an animation from the local server
» when connecting an animation to the local server

Server Port Number

Defines the port number that the Calculation Server will listen on. Changing this property does
not take effect until the Calculation Server has been restarted.

Max Concurrent Jobs

Sets the maximum number of tasksthat the Cal culation Server will execute simultaneously. Any
other tasks submitted after this maximum has been reached will wait in a queue for the first
available opening.

Logging Level

Thisparameter determinesthelevel of detail used inwritinginformation to the Calculation Server
log file.

Maximum Log Size

The maximum size (in bytes) of the log files created by the calculation server. After reaching
this limit, the current log file will be renamed cal cul ati on_server_1. | og and logging
will continueinanew cal cul ati on_server. | og. Anunlimited log file size can be set by
specifying O for the maximum size.

Changing this property does not take effect until the Calculation Server has been restarted.

Start Server at Login

When set to Y es a shortcut will be placed in the Startup group of the user's Start Menu. This
option is only available on Windows platforms.

Default Applications

This property allows the user to select which applications should be used as the default from
amongst those available on the local Calculation Server. When adefault is selected, job steps of
that typewill use that default without selecting it explicitly. When no default is sel ected but there
isonly one application defined for the local Calculation Server then it is treated as the default.

3.4. Platforms

Platforms represent computer systems where applications may be executed. Each platform
definition indicates either a calculation server or a High Performance Computing (HPC)
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3.4.1.

environment, such asacluster. A calculation server isasingle machinethat handlesthe execution
of all tasks. An HPC environment distributes tasks to specific computing resources, typically
nodesin acluster.

Platform Creation

When a new platform is created, the platform creation dialog is displayed (see Figure 3.4,
“Platform Creation Dialog”). Thiswindow is used to define the platform location and type. The
new platform is added to the tree after pressing the dialog's OK button.

800 New Platform

Platform Name [Sample |

Site Name [site |

Architecture ) Windows ® Unix ' Mac OSX

Platform Type |Torque |v|
Location localhost.localcomain.com| |
| OK || Cancel |

A

Figure 3.4. Platform Creation Dialog

Note  Consult your local system administrator for the correct values to enter in this dialog.

Platform Name

The short, human readable name used to identify the platform to the user. It is used as the second
part of the Platform ID. Platform Name only accepts names composed of letters, numbers, and
underscores.

Note A platform’'s Platform D must be unique within the user's Personal Settings.

Site Name

The short, human readable name used to identify the site at which the platform is located. It
is used as the first part of the Platform ID. Specifies the name by which the platform will be
identified. Site Name only accepts names composed of letters, numbers, and underscores.

Architecture

The architecture (i.e. operating system) of the computing system represented by this platform.
Available selections include Windows, Unix, and Mac OS X. This must be correctly specified
so that the stream manager can use the correct line endings when writing files and the correct
file path separators when locating files.

Platform Type

The name of the Platform Module that will be used to manage access to this platform. This
can either be a calculation server or one of the HPC-specific platform modules loaded by the
Configuration Tool at start-up.
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Location

Thelocation of this platform as defined by the Platform Module. For a calculation server, thisis
the host name and port on which the server is accessed, in the form "host name: port " (sans
guotes). Otherwise, thisvalueisinterpreted in amanner specific to the sel ected platform module.
Typicaly this is the host name or IP address of the HPC resource. For the Torque platform
reference implementation, this value is the hostname of the main cluster node.

3.4.2. Platform Properties

v General ["] Show Disabled
Platform Name [sample [ 1?
Site Name [site | |?
Platform Type |T0rque |v| ?
Platform Location [localhost.localdomain.com |19
Tracking Server Type |H2Tracker |v| ?
Tracking Server Location |[jdbc:h2:tcp:/fhostname: 9999//u0/H2/sample_dg |§
Architecture |Uni}( |v| ?
SMAP Installations [113.1.3 E ?
Staging Locations [2] home, backup E 7
Options 1 option defined. F ?
Client 55H Command ssh | ?
Client SCP Command scp ?
Timestamp Format | 7
Default Applications CPython3, RELAP_33DM_01, TRS1210_64R 7

Figure 3.5. Platform Properties

Note  Consult your local system administrator for the correct values to enter for these
properties.

Platform Name

The short, human readable name used to identify the platform to the user. It is used as the
second part of the PlatformID. Platform Name only accepts names composed of |etters, numbers,
underscores, and periods.

Note A platform's Platform ID must be unique within the user's Personal Settings.
Site Name

The short, human readable name used to identify the siteat which the platformislocated. Itisused
asthefirst part of the Platform ID. Specifies the name by which the platform will be identified.
Site Name only accepts names composed of |etters, numbers, underscores, and periods.

Note A platform's Platform ID must be unique within the user's Personal Settings.
Platform Type
The name of the Platform Module that will be used to manage access to this platform. This

can either be a calculation server or one of the HPC-specific platform modules loaded by the
Configuration Tool at start-up.
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Platform Location

Thelocation of this platform as defined by the Platform Module. For a calculation server, thisis
the host name and port on which the server is accessed, in the form "host name: port " (sans
guotes). Otherwise, thisvalueisinterpreted in amanner specific to the sel ected platform module.
Typicaly this is the host name or IP address of the HPC resource. For the Torque platform
reference implementation, this value is the hostname of the main cluster node.

Tracking Server Type

Defines the type of tracking database server associated with this platform. As a stream executes,
the tracking server is updated with status information. The H2Tracker reference implementation
isprovided with Job Stream; thistracker stores stream statusinformation in an H2 database. This
property is not available for Calculation Server platforms.

Tracking Server Location

The JDBC URL that identifies the location of the tracking database server. This property is not
available for Calculation Server platforms.

Architecture

The architecture (i.e. operating system) of the computing system represented by this platform.
Available selections include Windows, Unix, and Mac OS X. This must be correctly specified
so that the stream manager can use the correct line endings when writing files and the correct
file path separators when locating files.

SNAP Installations

The location of each version of SNAP installed on this platform.

Staging Locations

The locations where intermediate files, such as the stream definition, will be stored while ajob
stream is running. The Edit button for this property opens the Staging Locations dialog, shown
in Figure 3.6, “Staging Locations Dialog”. This dialog allows the user to define the available
staging locations for the platform.

® 7 O Edit Calculation Server Root Folders
O

Name Location
home /storage/${USERID}

backup /storage2 /${USERID}

| OK | | Cancel |
A

Figure 3.6. Staging Locations Dialog
The following tokens can be included in a Location and will be replaced automatically.

» ${USERID} - The current user name.
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* ${USERID_LOWERY} - The current user name in all lower-case characters.
» ${USERID_UPPER} - The current user name in all upper-case characters.

o ${SNAPINSTALL} - The SNAP ingtallation folder.
Options

The set of custom options provided as defaults to the Platform Module for this platform. For
example, the TORQUE_BIN property for the Torque/MAUI clustering system.

Client SSH Command

The remote secure shell command that will be used when communicating with the platform from
this client.

Warning: If the full path to the SSH executable isincluded it must not contain spaces.

Client SCP Command

The remote secure copy command that will be used when sending files to the staging location
for this platform.

Warning: If the full path to the SCP executable isincluded it must not contain spaces.

Timestamp Format

Theformat used to append the current date/time to the name of each stream when it is submitted.
Thisis used to name the stream (for tracking) as well as the stream definition transmitted to the
platform. The following pattern letters are avail able:

e y-Year

* M- Monthinyear

» d- Day in month

* a- AM/PM Marker

e H - Hourinday (0-23)

* k- Hour inday (1-24)

* K - Hour inam/pm (0-11)
* h-Hourinam/pm (1-12)
* m- Minutein hour

* s- Second in minute

* S- Millisecond

e z-Timezone
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» Z-Timezone
The default timestamp is: -yyyy-MM-dd_ HHmm-ss
For example: If 'MyStream' was submitted at noon on the fourth of July the stream would

be submitted as. MyStream-2010-07-04_1200-00 Pattern letters are usually repeated, as their
number determines the exact presentation.

_yyyyMMdd_HHmMmss MyStream_20100704_120000
yyyy.MM.dd-HH:mm:ss 2001.07.04-12:08:56
yyyyy.MMMMM .dd-hh:mmaaa 02001.July.04-12:08PM
EEE d MMM _yyyy HH:mm:ssZ Wed_4 Jul_2001 12:08:56-0700
yyMMddHHmMmssZ 010704120856-0700

Table 3.1. Examples
Default Applications

This property allows the user to select which applications should be used as the default from
amongst those available on the platform. When a default is selected, job steps of that type will
use that default without selecting it explicitly. When no default is selected but there is only one
application defined for the platform then it is treated as the default.

3.5. Applications

Applicationsrepresent executabl esthat may belaunched as part of ajob stream. Each application
corresponds to a job step that may be added to the stream. Consequently, each step represents
the execution of one or more tasks utilizing that executable. When adding anew application, the
Create Application dialog is displayed, as shown in Figure 3.7, “ Create Application Dialog”.
Within this dialog, the type of application being created is selected. Available application types
are loaded from the SNAP installation pl ugi ns directory.

ﬁ E] Create Application B

Application Name: |[Unspecified |

“® Extract Data
A step that extracts data from a plot file.
& Black Box B
A generic application.

@ DAKOTA Uncertainty
A step that runs DAKOTA Uncertainty Quantification.

[ »

4 Filaset Generation Application

The file set generator application. This application creates filesets
to be used in configuration testing.

(1] Js Test Config 1
The first Job Stream Test application configuration.

Mal 10 Toct Fic 1

1]

| 0OK || Cancel

Figure 3.7. Create Application Dialog
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Applications have the following properties as shown in Figure 3.8, “ Application Properties’.

* General [ ] show Disabled
Name [config 1 |19
Type [1])s Test Config 1 (JSTestCigl) 7
Description |STest configuration 1 setup for use by str...E ?
Application Location|Local, Site: Sample E ?
Arguments E ?
Options E 7
Flaver [ Version | | |9

Figure 3.8. Application Properties

Name

The name by which the application is identified within a stream. Application names allow
letters, numbers, and underscores. Application definition names must be unique within the user's

Personal Settings.

Note  Steps identify the application used to run them by name. Changing the name of an
application referenced by astep will invalidate streamsused in this SNAP configuration

until the application references are manually adjusted.

Type

The application type selected when the application was created. This value cannot be changed.

Description

An arbitrary description of the application. This text is shown in dialogs used to select the

application associated with a particular job step.

Arguments

Thisisthelist of command-line argumentsthat will be applied to the application when executed.
Arguments should be entered separately, one per row. This eliminates the need to "escape"

spaces, backslashes(\), etc..

For example: The arguments for the command "myprogram -i inputfile -o outputfile" would be

entered as:
1 -
2. inputfile
3. -0

4. outputfile
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Options
Job Steps may provide additional options that can be configured through this property. Each
additional option is specified as a name/value pair, which is then interpreted by the step and/or

wrapper as needed. Consult the application documentation for any additiona options provided
for the step.

Flavor/Version

Theflavor and/or version of the application. This optional value servesasan additional indication
to the application of how this executabl e should be handled.

Application Locations

The Application Locations attribute group holds all the properties related to specifying the
location of the application, both on the local machine and on other platforms.

¥ Application Locations

Additional Setup ||None - (|9

Local Location juserffptPlot/binfaptbatch. sh 7
Remote Locations | APT-Dist @

Figure 3.9. Application Location Properties
The following properties are available.

» Additional Setup - Specifies any additional setup required for the application. It has the

following values:

* None - The most common setup, this indicates an application that will be executed from
its specified location.

» Retrieve Executable - The executable at the specified location will be copied to either the
working directory of associated steps or the staging location (pending Tar get L ocation).

» Extract ZIP Archive - The ZIP archive at the specified location will be extracted to either
theworking directory of associated steps or the staging location (pending T ar get L ocation).

* RunlInstaller - Theinstaller at the specified location will be executed to either the working
directory of associated steps or the staging location (pending Tar get L ocation).

e Local Location, Retrieve From, ZIP Location, Installer Location - The location of the
executable, ZIP archive, or installer specified by the application.

e Target Location - Indicates whether the file specified by the Location property above is
managed. With Working Directory, the file will be copied to, extracted at, or installed at
the working directory of associated steps. For Staging L ocation, the file will be handled at
the stream staging location. This property isonly available for Additional Setup values other
than None.

» Executable Name - The name of the executable. Thisvalue has different meanings depending
on the value of Additional Setup. For Retrieve Executable, this is the name that the
executable will be given when copied to its destination. For Extract ZIP Archive and Run
Installer, this value specifies a relative path to the executable (including the name of the
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executable itself) that will be created after extraction or installation. This property is only
available for Additional Setup values other than None.

» Remote Locations - Specifies the L ocation of the executable, archive, or instaler on other
platforms. This property is only available when at least one Platform is defined whose
Platform Typeis not set to Calculation Server.

3.6. Black Box Applications

Black box applications are used to add simple applications, such as PERL scriptsor other custom
executables, to ajob stream without building afull application plug-in. Black boxes are intended
to be extremely simple. Anything that requires more complicated behavior should be built asan
application plug-in.

Black Box application definitions have the following properties, as shown in Figure 3.10,
“Black Box Properties’. All properties serve the same purpose as those described in Section 3.5,
“Applications’, with the following additional attributes.

¥ General [ ] Show Disabled
Name [RELAP_v33ef | |®
Type & Black Box (BlackBox) ?
Description |RELAPS as a black box application E %
Input Files |indta, rstplt E P
Qutput Files |outdta, rstplt, console, screen E @
Exit Codes E %
Arguments E ?
 Application Locations

Additional Setup | None [~ 2
Local Location |_e'home_e'user_."relap_vB3e[ ||E| @

Figure 3.10. Black Box Properties

Input Files

The input files must be defined for a black box application. Each input file required by the black
box application must be defined, with aunique label, a unique runtime file name, and afile type

specified.
(] B Application Input Files =8
B @ &
Runtime Group
Label |File Name File Type | Required |File Set|Number
indta indta Generic:Ascii - |8Y [ 0
rstplt  |rstplt Generic:Binary |87 O O 0
| oK || Cancel

Figure 3.11. Black Box I nputs
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Output Files

The output filesdialog is used to specify the application outputs for ablack box. The output files
from the application may be used in downstream job steps and can be copied to a custom storage
location after the job step completes. Each output file of ablack box must define a unique output
label, aunique runtime filename, and afile type.

(] B Application Output Files = E3

O T «

Runtime Linked

Label File Name File Type File Set Input File

outdta |outdta Generic:Ascii g O = nong =

rstplt rstplt Generic:Binary 5] O = none =

console [screen Generic:Ascii S_‘ [} < none =

screen  |blackbox.screen | Generic: Ascii E O - none =

| OK || Cancel

Figure 3.12. Black Box Outputs

Exit Codes

Black Box applications are assumed, by default, to use azero exit code to indicate success. Some
applications, however, return non-zero exit codes to indicate an otherwise successful execution
that produced non-fatal warnings. The Exit Codes property can be used to specify which of these
exit codes should be considered successful for a Black Box application.
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The Job Status application is a client application which details the status of jobs submitted to a
Calculation Server. It also provides support for adding connectionsto remote Cal cul ation Servers
and importing local filesinto the list of jobs available on the local Calculation Server.

4.1. Job List

The Job Status User Interface (Ul) is composed of a Job Navigator on the Left and a Job Panel
ontheright. These are placed in aJob List tab at the top of the application, used to differentiate
between the core Job Status Ul and Job Consoles (see Section 4.3, “Job Consoles’), which are
opened as additional tabs. This section describes the Job List tab.

() SNAP Job Status 1.9.9 - = e
File View Tools Help
[ lob List
e Local Al =
o B TRACE_ATF/ ; AR R
¢ & runs/ i| calcserv:fiLocaliruns/DEMO/Parametric_Stream/
o B AVF_FILES/ : —
¢ B DEMO/ i lob_a Job Type  |Status Priority 1., ...
BS Interactive Stream, |.||[Parametric_Stream |Stream Complete |2
Parametric Stream/ | :| [PlotStep AptPlot Complete |5
Uncer‘taintg Stream; | ;| [Steady_State 1 TRACE Complete |5
B RELAPS/ - ;| |Steady State 2 TRACE Complete |5
o B TRACE/ Steady State 3 TRACE Complete |5
o- (@ APT-Dist §§ Steady State 4 TRACE Complete |5
o @AF’T-Testinq : Steady State 5 TRACE Complete |5
il |Steady State 6 TRACE Complete |5
i Transient_1 TRACE Complete |5
;| Transient_2 TRACE Complete |5
il [Transient 3 TRACE Complete |5
i [Transient_4 TRACE Complete |5
:| [Transient 5 TRACE Complete |5
i [Transient_& TRACE Complete |5

Figure4.1. The Job Status Ul

The Navigator to the left represents alogical hierarchy of platforms (ak.a. servers) and folders.
Each platform can be expanded into a list of mounted folders, which can in turn be expanded
into alist of sub-folders. Selecting an item in this view changes the contents of the Job Panel,
displaying the jobs run at that location.

Note  Platforms are added and removed in the Configuration Tool (see Section 3.4,
“Platforms”).

Right-click pop-up menus are available for each platform and folder displayed in the Job
Navigator. The contents of each of these menus are described below.

The Calculation Server's pop-up menu contains the following menu items:
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4.1.1.

Connect - Attempt to make a connection to the server. This may show a failed icon if the
server is unavailable or the specified server key isinvalid.

Disconnect - Disconnects from the server.

Reconnect - Disconnects from the server and attempts to reconnect. This option is equivalent
to using the Disconnect and Connect options above.

Mount Root Folder - Opens a file selection dialog for specifying a folder on the local
Calculation Server which should be mounted as a root folder. For more information on this
functionality, refer to Section 4.2, “Root Folders and Sub-Folders’.

Note Root folders cannot be mounted or unmounted for remote Calculation Servers.

The folder pop-up menu contains the following menu items:

Create Folder - Creates a new sub-folder within the selected folder. Selecting this option
opens a dialog which requests a name for the new folder.

Rename Folder - Opensadialog for renaming the folder. This option is not available for root
folders.

Remove Folder - Removes afolder from the Calculation Server. This option is not available
for root and non-empty folders.

Import Completed Job - Imports a job from the selected folder into the Calculation Server.
For more information, refer to Section 4.5, “Importing Jobs’.

Unmount [folder name]/ - Unmounts the folder, removing it from the Job Navigator. This
option is only available to folders that have been mounted as root folders; it is not available
for subfolders.

Menu Items

The Job Status menu bar contains several menus, described here. The File menu contains only
one item, Exit, which closes JobStatus. The View menu contains one check-box per columnin
the Job Panel table. Each check-box toggles the corresponding column's visible status.

The T ools menu contains entries specific to the currently selected job. It hasthefollowing items:

Console Output - Displays the Console View detailing the status of the selected job. This
option is only available for calculations that are currently active (i.e. running, interactive,
paused, etc.)

View Files - this menu is used to view or open files associated with the given job. The
secondary sub-menus, described below, organizes the file types supported by Job Status.

» Documents- word processor documents, such as OpenDocument Format (ODF) files. Files
opened from this category are opened in the system's native document viewer associated
with the given file's type.

» Images- imagefiles, such as JPG, GIF, and PNG files. Images are opened with the system's
native image viewer.
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» PDFs- Portable Document Format files, a platform-independent file type used to preserve
exact document formatting between machines, operating systems, and individual viewers.
PDFs are opened with the system's native PDF viewer.

» Plot Files - job data files, containing results of the calculation as multiplexed or
demultiplexed plot data. Plot files are opened in AptPlot (see Section 3.3.1, “General
Properties” for info on configuration AptPlot with SNAP). After loading the file, AptPlot
will display alist of channelsin thefile.

o Text Files - ASCII text files. Opening a text file opens the File Viewer, described in
Section 4.4, “File Viewer”.

Note  With the exception of Text Files, files cannot be displayed for remote Calculation
Servers.

Plot - Opensthe selected job filefor plotting. The application used to open thefileis specified
by the Plotting Tool property in the Configuration Tool (see Section 3.3.2, “ Calcul ation Server

Properties®"). This option is only available when the job has been loaded.

Send Command - Displays a dialog for sending an interactive command to the selected job.
Thisoption is only available for interactive calculations.

Terminate - Terminates the selected job, ending the underlying process. This action sends an
early termination signal to the process and does not attempt to shut it down gracefully. This
option isonly available for jobs that are currently active.

ChangePriority - Changes the priority of the selected job. This priority determinesthe order
in which jobs are started by the Calculation Server. Otherwise, jobs are selected based on the
order of their submission into the queue. Larger numbers correspond to higher priorities. This
option isonly available for jobs waiting to be started in the job queue.

L oad Data - Loads a completed job into memory. Most options in the Tools menu can only
be activated after ajob has been loaded.

Unload Data - Unloads a job, freeing any system resources, (such as cached plot records)
used by the job.

Animate - Animates the selected job in the Model Editor with its associated post-processing
MED. Animate functions identically to Animate With when no animation model has been
associated with the currently selected job.

Animate With - Animates the selected job in the Model Editor with a post-processing MED
selected in a file browser. After selecting a file via Animate With, the same MED can be
animated for that task with the Animate item.

Release - Releasing ajob removes the Calculation Job File (.¢jf) but does not remove any of
thejob's datafiles.

Delete - Removes the job from the Calculation Server. This removes the Calculation Job File
(*.cjf) aswell as any data files associated with the job.
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Note  Most Tools options require that ajob first be loaded into the cal culation server.
The Help menu contains the following items:
» Help Topics - Displaysthe Job Status SNAP help set.

» Included Technologies- Displaysadialog listing varioustechnologiesincluded in SNAP and
their corresponding licenses.

4.1.2. Job Panel Toolbar

Thetoolbar in the Job Panel provides several toolsfor the currently selected job in thetable. The
provided tools can change depending on the currently selected job, itstype, and its status. Below
is adescription of the available tools.

Job Console - Opens a Job Console for the selected job. See Section 4.3, “ Job Consoles’ for
adescription of the Job Console.

@ Terminate - Terminates the selected job, ending the underlying process. This action sends
an early termination signal to the process and does not attempt to shut it down gracefully. This
option is only available for jobsthat are currently active.

=} Send Command - Displays adialog for sending an interactive command to the selected job.
This option is only available for interactive calculations.

i Release - Releasing a job removes the Calculation Job File (.¢jf) but does not remove any
of thejob's datafiles.

I Delete- Removesthe job from the Calcul ation Server. Thisremovesthe Calculation Job File
(*.cjf) aswell as any data files associated with the job.

9 piot - Opensthe selected job filefor plotting. The application used to open thefileis specified
by the Plotting Tool property in the Configuration Tool (see Section 3.3.2, “Calculation Server

Properti es®”). This option is only available when the job has been loaded.

B Animate - Animates the selected jobinthe Model Editor with its associated post-processing
MED. If no suitable MED has been associated with the job, a file browser will be displayed to
select an appropriate model.

ii |oad Data - Loads acompleted job into memory. Most options in the Tools menu can only
be activated after ajob has been |oaded.

& Unload Data - Unloads ajob, freeing any system resources, (such as cached plot records)
used by thejob.

[ View Files - opens a pop-up menu used to view or open files associated with the given job.
See Section 4.1.1, “Menu Items” for adescription of the View Files menus.
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4.1.3. Status Indicators

Severa status indicators can be placed over folders in the Navigator to indicate activity, either
in the folder or in some sub-folder.

B Running - At least one task is running in the indicated folder. This status has the highest
priority of the various status indicators: other jobsin the folder could be paused or waiting, and
sub-folders could be active.

Il Paused - At least one interactive task is paused in the indicated folder. This status has higher
priority than Waiting and Active:

@ Waiting - At least one task is waiting to begin execution in the indicated folder. This status
has higher priority than Active.

@ Active/L oaded - Indicatesthat ajobinthefolder haseither beenloaded or that some sub-folder
has some type of activity, such as running, paused, waiting, or loaded jobs. Thisis the lowest
priority indicator: any folder containing running, paused, or waiting jobs will not display the
Active status.

Folderswithout any of these indicators areinactive: no jobsin thefolder or any of its sub-folders
are running, paused, waiting, or loaded.

4.2. Root Folders and Sub-Folders

The Calculation Server includes support for multiple Root Folders (with sub-folders) that can
contain any number of jobs. These Root Folders can be mounted in Job Status by selecting the
Mount Root Folder item from the right-click pop-up menu of the local Calculation Server node,
Local. These folders can be unmounted by selecting the Unmount item from the right-click
pop-up menu for the folder. Unmounting a folder does not remove any data contained in that
folder.

To mount or unmount folders, the server's node must first be expanded to make a connection to
the server. If no root folders are mounted on the Local server, aprompt will be shown allowing
the user to mount one (Figure 4.2, “No Root Folders Prompt”).

[+ ) No Root Folders [X]

There are currently no root folders mounted.
Would you like to mount a root folder now?

Figure 4.2. No Root Folders Prompt

Sub-folders can be created by selecting the parent folder and selecting the Create Folder item
from the right-click pop-up menu. These sub-folders can also be renamed or deleted by selecting
the Rename Folder or Delete Folder item from the right-click pop-up menu of the folder.

Note  Only completely empty folders can be removed through Job Status.
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4.3. Job Consoles

A Job Console for a specific task can be opened by pressing the Job Console button in the
toolbar, or by double-clicking the row in the Job Panel table. A sample console is shown in
Figure 4.3, “Sample Job Console for a TRACE Job”. The central areais the heart of any Job
Console, displaying the console output of the job as it runs. Additional features are described

below.
'] ) SNAP Job Status 1.9.9 = = &3
File View Tools Help
[Job List | Steady_State X |
£ I m W B B Oy Status:|Loaded| Time:[0.0 -= 100.000
caleservi/fLocal/runs/DEMO/Interactive_Stream/Steady State Job Type: TRACE
80 O K R K6 R 8 R B 6 R 8 o R o ik ok ry

Obtaining model from input file Steady_State.inp B
Single Process Initialized (tasklist not found)

80 0 K OO 6 R 8 R R R R R R ok -
R R R e R R e e R R SRR R SRS R R 2L ]
80 R 8 R o8 R R R R ki ok

EE 2 R 223
#4% H20 properties are available for this calculation, #*##
EE 2 *hE

EEEES EE S LS R R R R R R R R R R PR R SRR RS S R S
EEE LSS E LSS E LSS EE RS EE LS AL ESSELEESEELE RS EE RS AL LS LSS
80 0 K OO 6 R 8 R R R R R R ok

*GetSteamTables* Will use default built-in IAPWS steam table data
*GetSteamTables* Loading built-in IAPWS steam table data.

Default steam tables with the following header will be used:

tpfh2ogibb wersion 1.0, tables of thermodynamic properties of Tlight wate
generated on 28-Nov-07 at 11:17:19 by stgh2onew 1.8 (1/Mar/0l)

static array scratch:

Using 10 words of 10

Submitted: 2011.02.02 08:09:51 Started: 2011.02.02 08:09:51 Completed: 2011.02,02 08:10:20

Figure 4.3. Sample Job Console for a TRACE Job

The actions in the consol e toolbar function identically to those described in Section 4.1.2, “Job
Panel Toolbar”, with the following additional items.

<€ Select Job - This button causes Job Status to switch to the Job List tab, expand the folder
path to location of the job represented by this console, and select the job in the Job Panel table.

B Pl ay - Resume calculation for paused jobs. This button is only available for interactive jobs.

lll pause - Suspends calculation for running jobs. This button is only available for interactive
jobs.

= Stop - End the current job. Unlike terminate, this button sends an interactive command to
the job telling it to complete, rather than killing the process. This button is only available for
interactive jobs.

Close Console - Closes this Job Console tab. Consoles can also be closed with the X button
in the console tab. Closing the Job Console does not terminate or stop the underlying job.
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Job Consoles for most tasks will display a pair of toggle buttonsin the lower left corner used to
control the output displayed in the central text area.

Screen - When selected, the console output of the underlying job process will be displayed.

Task - When displayed, the 'task log' will be displayed. Thislog details the execution of the
task relative to its parent job stream.

4.4. File Viewer

When displaying a text file, the File Viewer is shown, as seen in Figure 4.4, “File Viewer
displaying a TRACE Output”. This window can display the contents of text files on local or
remote calculation servers, and provides the additional functionality described below.

] () steady State.out (Steady State) - File Viewer - = 3
File Edit Help
| Points Of Interest ‘ | Goto || Find || Close |
Interfacial Heat Transfer (+=flash,-=condense) ol
wall mass total mass tot.es(+lig Equil
lig htc*a wvap htc*a xfer rate xfer rate or -vap.e) guality
cell wik Wik kg/s kg/s - -
1 0Q.000E400 0,000E4+00 0O.000B400 O,000E4+00 0,000E+00 -6,.971E-01 9
2 Q.000E+00 0O,000E+00 0O.000E+00 O.000E+00 0,000E+00 -6,971E-01 1
3 0.000E+00 0O.000E+G00 O.000E+00 O.000E+00 0.000E+00 -6.971E-01 1
4  0.000E+00 0O.000E+00 O0.000E+00 O,000E+00 0O,000E+00 -6.971E-01 1(=|
5 0.000E+00 0O.000E+00 O0.000E+00 O.000E+00 0.000E+00 -6.971E-01 1
6 0,000E400 0O,000E4+00 0O.000E+00 O.000E4+00 0,000E+00 -6,971E-01 1
7 Q.000E+00 0O,000E+00 0.000E+00 O.000E+00 0,000E+00 -6,971E-01 1
g 0.000E+00 0O.000E+G0 0.000E+00 O.000E+00 0.000E+00 -6.971E-01 1
9 0.000E+00 0O.000E+00 O0.000E+00 O.000E+00 0.000E+00 -6.971E-01 1
10 0,000E+00 0,000E+00 O0,000E+00 O,000E+00 0O,000B+00 -6,971E-01 1
11  0.000E+00 0,000E+00 O0,000B+00 O,000E+00 O.000B+00 -6,971E-01 1
q] Il | DE

Current Line: 964

Figure 4.4. File Viewer displaying a TRACE Output

The Points of Interest button opens a window used to jump to areas of interest in the text file.
Points areinterest are defined on aplug-in by plug-in basis. The Goto button can be used to jump
to a specific line in the file, with line numbers starting a 1. The Find button allows searching
thefile for a specific piece of text.

4.5. Importing Jobs

Job Status allows importing jobs for use by SNAP. The primary motivation for importing ajob
istypicaly to use it as a source of data in a post-processing model. In addition, all other job
management features provided by SNAP are available for imported jobs.

Toimport ajob, its corresponding filesmust first residein aroot folder or one of its sub-folders.
The actual names of the files and their organization vary by plug-in, but typically thefiles should
al reside in a sub-folder with the name of the job that will be imported. So if the hypothetical
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job St eady St at e in the folder DEMOis to be imported, its files will be in the folder DEMY
St eady St at e.

Selecting Import Completed Job from the parent folder's right-click pop-up menu begins the
import process, opening the dialog shown in Figure 4.5, “ Job Import: First Step”. Thisdiaogis
awizard: choices made at each step determine the results of the next step. At any time, steps can
be traversed with the Back and Next buttons.

[~ ) Import Completed Job (%]

Select the type of job to import.

{F COBRA
£} EXTDATA
[l MELCOR
[l MELGEN
RS RELAP

RS RELAP53D
TRACE

Figure 4.5. Job Import: First Step
The first step of importing ajob isto indicate its type. All plug-ins that support importing jobs

will be listed. Pressing the Next button moves to the second step, as shown in Figure 4.6, “ Job
Import: Second Step”.

(~] ) Import Completed Job % |

Select the job to import.

T SE T
TransiertiTransiert. out, Transient/Transient. dif, TransierntTransient. echao,
TransientfTransient.tpr, Transient/Transient. xtv, Transient/Transient.stats,
Transient/Transiert. screen

Steady State

Steady_State/Steady State.inp, Steady_State/Steady State msg,
Steady_State/Steady_State out, Steady_State/Steady_State.dif,
Steady_State/Steady_State echo, Steady_State/Steady_Statetpr,
Steady_State/Steady_State xtv, Steady_State/Steady State.stats,
Steady_State/Steady State.screen

Gaack | new s

Figure 4.6. Job Import: Second Step

In the second step, any combination of files that the plug-in job importer recognize as a
potential job will be listed. In the figure, a job titled Steady State has been recognized by the
TRACE importer, and all the corresponding filesin the St at e_St at e folder are listed. The
New_Undefined_Job entry at the top of the list can be used to enter ajob manually. Undefined
jobs will not have the benefit of the default values created by selecting ajob from the list: each
entry will have to be manually specified.
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~] ) Import Completed Job (X|

Customize the new job.

¥ General [] show Disabled
Job Name“steady State | "?
&€ Back H Next & | Finish H Cancel

Figure4.7. Job Import: Third Step

Thethird step, shown in Figure 4.7, “ Job Import: Third Step”, is used to specify the name of the
new imported job. Any additional properties required by the plug-in job importer will also be
displayed here. Unless importing a new, undefined job, changing the name of the imported job
is strongly recommended against.

] ) Import Completed Job (%]
Select the input files for the new job.
Label Type Location
tracin TRACE:Import Steady State/Steady State.inp
trerst TRACE:TPR Steady State/Steady State.rst

Select the output files for the new job.

Label Type Location
trcmsg Generic:Ascii Steady State/Steady State.msg |~
trcout TRACE:Qutput  |Steady State/Steady State.out |_
tredif Generic:Ascii Steady State/Steady State.dif B
trcinp Generic:Ascii Steady State/Steady State.echo
trctpr TRACE: TPR Steady State/Steady State.tpr =
4 Back H Next | | Finish H Cancel

Figure4.8. Job Import: Final Step

The fourth and final step, shown in Figure 4.8, “Job Import: Final Step”, is used to specify the
files that are part of the imported job. The two tables indicate the files defined as inputs and
outputs. A grayed-out L ocation indicates that the expected fileis not present.

The L ocation column can be used to change the file for each entry. Pressing the Select buttonin
the Location cell editor opens Select File dialog, shown in Figure 4.9, “Job Import: Select File
Dialog”, used to select which availablefile is used for the given input/output. Note that files can
be left unspecified as needed.
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(] ) Select File - trcout ¢ ]

Steady_State/Steady_State.stats
Steady_State/Steady State.inp
Steady_State/Steady_State.tasklog
Steady_State/Steady_State.screen -
Steady_State/Steady State.out
Steady_State/Steady_State.dif
Steady_State/Steady_State.msg | &
Steady_State/Steady_State.echo

F~F 3 A ol SN NPT F 3 A F~F 3% 3 + lecd o

oc ][ e

Figure 4.9. Job Import: Select File Dialog

[ b

1]

Oncefileshave been specified asneeded for the new job, pressing the Finish button will complete
the import.
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A Job Stream is a component in a pre-processor plug-in model that defines the work flow for
executing analysis applications. There are two major types of Job Streams. Graphical and Python
Directed. A model may have any number of graphical and python directed job streams, each built
to run adifferent set of applications.

Graphical Job Streams are defined by stream steps (single application executions), files
(primarily used as application input), switches (logical operations used to control job stream
work flow), and reference models. More detailed information regarding graphical streams can
be found in Section 5.1, “Graphical Job Stream Basics” and the sections that follow.

Python Directed streams are controlled by a user-specified Python script using bindings provided
with SNAP. These streams make use of SNAP's Python bindings to manipulate input models
and execute applications. They can be created as components in the Model Editor like graphical
streams or submitted from the command line. Creating stream components in the Model Editor
isdescribed in Section 5.2, “Creating Job Streams”. The specifics of Python Directed streamsis
covered in Section 5.8, “Python Directed Job Streams”.

5.1. Graphical Job Stream Basics

5.1.1.

This section describes basic job stream concepts referred to regularly throughout this chapter.

Stream Steps

Stream steps represent applicationsthat will be executed. Each application has a number of input
files that must be supplied, and produces a number of output files after execution. The outputs
of a stream step can be used to supply the inputs of another application. The resulting chain of
applicationsiswhat makes up the job stream. Theinput filesfor the step can come from previous
job steps, external file references, or from the model node. The stream element that represents
thefileinside the job streamis called the file source.

Theinputsfor ajob step may be singlefiles, or file sets. Each input isidentified with alabel that
appearsinside the step when it isrendered inside the 2D view, and when the inputs are displayed
inside a property dialog. Thefiletype on each input is used to restrict what files may be selected
as afile source.

Parametric Stream Steps

If asinglefileinput of astep is supplied multiple file sources, the step will be executed multiple
times. Thisis called a parametric step. Each of the resulting executions of the step are called
tasks. The properties that define the differences between the parametric tasks are the parametric
keywords. These keywords are used to define the different tasks on the job step. Thetotal listing
of tasks for a job step, organized by parametric keyword, is called the file sequence of that
step. Individual tasks may be filtered out from execution. A specific combination of parametric
keywords may be excluded directly, or a numeric filter can be used to allow a shared numeric
value to define which tasks should be executed.

93 SNAP User's Manual



Graphical Job Stream Basics

5.1.2.

5.1.3.

5.1.4.

5.1.5.

External File Sources

Job streams require the ability to select files from outside of the Model Editor to include as the
inputsfor job steps. Therearetwo external file sources: external file, and file set. The external file
represents asingle file that will beincluded in the job stream submission. Thefile set represents
multiple files joined together. The protocols for selecting the files use a customizable interface.
By default the local file selection and cal culation server file selection routines are included.

A file set can be used to generate a parametric job step by using it as the file source for asingle
fileinput. Thefilesthat are included in the set are used to generate the file sequence that defines
the parametric keywords in this case.

Model Nodes

Job streams use model nodes to include the files generated by the model editor for a model.
Simplejob streamswill only require asingle model node. Inside an engineering template model,
these nodes are used to specify the base models. In this case the model nodes represent the
reference models, not the model in which the job stream is defined. Additionally, a model node
may be used to represent arestart case.

Themodel nodes are used to supply the parametric model files produced when doing aparametric
study using the different stream types. The different stream typeswill produce a set of input files
for each of the files produced by a model. The properties used to define the parametric model
define the parametric keywords that will be included with any job step that uses a parametric
model node asafile source. Thislist of parametric keywordsis used to generate the file sequence
from parametric model nodes.

Input Switches

Input switches allow ajob stream to determine which file source to apply to ajob step based on
the value from a shared numeric. The switch consists of a set of input branches, that must each
define the same type of input file. Each input branch defines the set of shared numeric values
when that branch should be used. The first input branch whose numeric conditions evaluates to
TRUE will be used as the input for any stream step that uses the switch as afile source.

Keywords

Keywords are name/value pairs that are applied on afile, astep, or an ouput file of a step which
are inherited downstream from their declaration. There are four types of keywords supported by
the job stream system:

e Custom : These keywords are defined by the users on a file, step or output step. Custom
keywords may overwrite the value of an inherited keyword, but not an automatic keyword.
Two custom keywords on the same step may not have the same name.

» Automatic: Thesekeywordsare automatically defined by the execution wrapper for the current
step. Typically these are produced by parsing the output files generated by an analysis code.
For example, the TRACE plug-in parses the output file to extract the last timestep in the
calculation and automatically generates the keyword "end_time" with the last time's value.
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* Inherited : These keywordsare custom or automatic keywordsinherited from an upstream step
or file. These may be overwritten by custom keywords on the current step. When inheriting
keywords from upstream steps, keywords are considered to be in conflict if the names match,
but the values are different. Thisis possible when faning in from multiple steps. The original
keywords are available on the input files for the current step, but will not flow downstream
frmo the current step.

o Parametric : These keywords are automatically generated when a step is parametric. These
keywords cannot be overwritten by the job step, and are inherited downstream as Parametric
keywords, unlike other keyword types.

Custom keywords support embedded variable tokens inside their values. The variable tokens
appear as follows: ${var:<name>}, where the <name> portion is replaced with the name of the
variable. If avariable is embedded in a custom keyword for aparametric job step in aparametric
job stream, the keyword value will vary based on the parametric task data. This allows different
tasks generated from a single job step to have different keywords.

5.2. Creating Job Streams

5.2.1.

Creating a simple Job Stream can be summed up with the following process:

1. Create aJob Stream.

2. Create one or more Stream Stepsin the stream.

3. Connect the model to the first Stream Step.

4. Connect the output of each Stream Step to the input of the next Stream Step.
5. Connect the required external filesto each Stream Step.

file:

Transient.inp
TRACE:Input

1

2 file:
Mull_Transient.ing

TRACE:Input

TRACE
2 Mull_Transient

TRACE
2 Transient

TRACE

1 Steady Stat
TRACE rmadel e =
1

tremsg =
{Jtracin  treout [
trotpr
O trerst trostv [

screen [ =

tremsg =
{ ) tracin troout [
trotpr (=
O trerst trostv
screen [ =

tremsg =
input ) tracin troout [
rmodel [ tretpr
[0 trerst trodw >

screen [ =

Figure 5.1. Smple TRACE Job Stream

This section will focus on how this process worksin the context of asimple TRACE Job Stream.
The stream in Figure 5.1, “Simple TRACE Job Stream” is made up of three executions of the
TRACE analysis code in a series. The Null Transient and Transient executions use an output
file from the previous step (trctpr) as an input (trcrst).

Creating a Job Stream

Job Streams can either be created in the Navigator or inserted directly into a 2D view. To create
a Job Stream in the Navigator, right-click on the Job Streams node and select the New menu
item. To insert one directly into a 2D view, first press the down-arrow next to the insertion tool
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to pop up thelist of available component types, then select Job Streams from thelist. Thiswill
activate the Insertion Tool for inserting Job Streams. Click anywhere in aview to start creating
anew Job Stream. Once the Job Stream is created, a Job Stream drawing (a customizable submit
button) will be inserted into the view.

Create New Job Stream

4> Basic Stream
A simple job stream.

8 Template
Select from one of the previoushy saved templates.

4l Mumeric Combination

The numeric combination builds a set of input madels by modifying

the value of one or more input shared numeric values. Each selected
shared numeric will eithar iterate through a list of predefined values
or incremeant from a start value to an end valua.

] Takular Parametric

The parametric case takes the form of a table of shared variable
values.

B DAKOTA Uncertainty
Uncertainty support far the DAROT A toalkit.

Create new a view for this Job Stream.

Figure 5.2. Creating a New Job Stream

New Job streams are initialized using the Create New Job Stream dialog. Various stream
initialization options (stream type, predefined stream, etc.) can be selected in the top of this
dialog. The navigation buttons at the bottom of the dialog, Back and Forward, can be used to
move through the initialization process. The Finish button will add the newly created stream to
the model and select it in the Navigator and the view (if applicable).

Thefirst panel in the processliststhe available stream types (Basic, Numeric Combination, etc.).
A stream'stype determinesthe kinds of parametric studiesthat can be performed using the stream.
The Basic typeis agood first choice as it does not include the extra complexity of parametrics.
Selecting any standard stream type will display the list of predefined Job Streams provided by
the current plug-in (TRACE, SCALE, etc.). Selecting the Template option will display alist of
the user's stream stemplates. A Job Stream'’s type may be changed at any time. Refer to section
Section 5.3.1, “Job Streams’ for a detailed description of the available stream types.

A compl ete description of each Job Stream propertiesisavailablein Section 5.3.1, “ Job Streams”,
however, the following properties require special note.

» Name-Thefilesand folders created for the stream are named using the Job Stream's name as
the base. It should be descriptive enough to identify the purpose of the stream without being
too long for afolder name.

 Platform — The computing platform that this stream will be submitted to by default. For most
users only the L ocal platform (the local Calculation Server) will be available.
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* Root Folder — The location on the Calculation Server where this stream will be placed. The
E (Edit) button to the right of the root folder selector can be used to add/remove folders to
thelocal Calculation Server.

» Relative L ocation — Thelocation of the stream within the selected Root Folder (above). This
relative location can be used to organize the set of streams submitted to a particular location.
Relative L ocation paths must usethe slash character /' asafolder separator; abacksash cannot
be used.

Stream Templates

5.2.2.

Stream templates are a convenient way to save a commonly used Job Stream from one model
and quickly add it to another model. Each stream template includes the stream, stream steps,
input switches, files, model nodes, and reference models (Engineering Template models only),
that were used in the original Job Stream.

Selecting the Template option in the Create New Job Stream dialog will display alist of the
user's stream templates. Each template is displayed using the stream type icon (Basic, Numeric
Combination, etc.), the template name (e.g. "Stream1"), the template description, and an icon
representing each type of job step included in the template (e.g. TRACE and Python).

Create New Job Stream

|

] ET_stream_one -2

The first joby stream that will be saved.

[ stream1 s

The first job stream that will be saved.
4l Stream?z I

The second job stream that will ba saved.

29 Stream4 &

The fourth job stream that will be saved.

Figure 5.3. Select Stream Template

New stream templ ates can be created by selecting the Save asa Templateitem in the Job Stream
right-click pop-up menu. Any of the available templates can then be used to create a new Job
Stream by selecting the template in the Create New Job Stream dialog. Templates from other
locations can be imported into the current user'stemplateslist by pressing the Import Template
button. An existing template can be removed from the list by selecting it in the list and pressing
the Remove button.

Creating Stream Steps

Like Job Streams, Stream Steps can be created either in the Navigator or within a2D View. In
either case, steps must be created within the context of a Job Stream.
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5.2.3.

To create a new Stream Step in the Navigator, first expand the Job Streams node. This will
show thelist of Job Streamsin the model. Then expand the node for the stream to which the step
should be added. Finally, right-click on the Stream Steps node and select the New menu item.

Inserting a new Stream Step into a 2D view is much the same as inserting a stream. First, press
the down-arrow next to the insertion tool to pop up the list of available component types. Then
select Stream Steps from the list. Thiswill activate the Insertion Tool for inserting new Stream
Steps. Click anywherein aview and a new Stream Step will be inserted.

-

AptPlot
AptPlot is a WYSIWYG 2D plotting tool designed for creating -
production quality plots of numerical data and performing data
analysis. AptPlot contains extensive scripting and GUI support for
the manipulation and analysis of data sets.

AptPlot-Batch
AptPlot is a WYSIWYG 2D plotting tool designed for creating
production quality plots of numerical data and performing data
analysis. AptPlot contains extensive scripting and GUI support for
the manipulation and analysis of data sets.

+® Extract Data
A step that extracts data from a plot file. —

& Black Box
A generic application.

% DAKOTA Uncertainty
A step that runs DAKOTA Uncertainty Quantification,

4 PARCS Depletion Averaging Tool

Update a PARCS depletion history file with time averaged values
from a TRACE XTV file.

q

OK H Cancel

Figure5.4. Select Step Type Dialog

The Select Step Type dialog will appear as soon as the Stream Step is created. Thisdialog lists
the types of applications that are available to the selected Job Stream. New applications can
be defined in the Configuration Tool as described in Section 3.5, “Applications’. Selecting an
application and pressing the OK button will insert anew Stream Step into the Job Stream shown
at the top of the dialog.

A complete description of the properties of a Stream Step is given in Section 5.3.3, “Stream
Steps’.

Connecting the Model

The current model (i.e. the TRACE model in this example) is represented in a Job Stream by a
"Model Node." Streams can have any number of model nodesthat each provide a different view
of the model. For example: if a TRACE model included severa restart "cases', then a model
node could be created for each case. Thiswould allow a Stream Step to use a case by connecting
to the model rather than referencing an external file. Newly created Job Streams start with one
Model Node. Additional nodes can be added at any time. Model Nodes are discussed in greater
detail in Section 5.3.2, “Model Nodes”.
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Model Nodes can be added to aview from the Navigator by using drag-n-drop. First, expand the
Job Streams node, then the node for the stream. Expand M odel Nodes under the stream, then
drag the Model Nodeto the 2D view.

TRACE
2 Steady State

TRACE model

tremsg >

- O tracin treout [
input (2 tretpr [

model = ) trerst trostw

screen [

Figure 5.5. Connecting a Model Node

Once the Model Node is added to a 2D view it can easily be connected to the input of a Stream
Step. Just activate the Connection Tool in the view, click on the model node's connector then
click onthe step's connector. In thisexample, first click on the model node'sinput connector and
then on the TRACE step'stracin (i.e. "TRACE Input") connector. Once connected, the TRACE
step will retrieve itsinput directly from the current model.

5.2.4. Connecting Stream Steps

The essence of aJob Stream isthe flow of data through a set of Stream Steps. Each step takes its
inputs, executes an application or process, then passes one or more of its outputs to the next step
in the stream. In the example below, two of the TRACE steps get one of their inputs from the
previous step. More specifically they use the previous step's trctpr (TRACE Portable Restart)
fileastheir trcrst (TRACE Restart File) input.

TRACE TRACE
2 Mul_Transient 3 Transient
trermsg [ trermsg =
) tracin troout > () tracin  trcout >
:I trekpr = tretpr =
Oitrerst trestwl>  —FRO trerst trestw |
screen [ screen [

Figure5.6. Connecting Stream Steps

Stream Steps are connected to steps in the same way that model nodes are connected to steps.
Activate the Connection Tool in the view, click on the first step's output connector, then click
on the next step's input connector. In this specific example, the output connector is trctpr and
the input is trcrst. Because they are connected, the second step is now dependent on the first.
This means that the second step will not execute until the first is complete and the trctpr fileis
available.

5.2.5. Connecting External Files

External file components are a Job Stream's method of handling files that are not managed
directly by amodel and cannot be represented by a model node. These files are represented as
either an External File (for asinglefile) or aFile Set (for multiplefiles).
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External files can be created in the same way as Steps or model nodes. That is, either using the
New menu item in the Navigator or the Insertion Tool directly in a 2D View. Once created,
external files can be connected to stepsin the same way as Model Nodes or other steps; connect
the output connector of the file to the input connector of the step.

The initial connection from an External File to a step aso sets the File Type property of the
file. This type determines what inputs the file can be connected to as well as how the file will
be handled by the Job Stream system.

Each External File should be named by editing its Name attribute. Note that thisis the name of
the External File component, not the name of the file it refers to. This allows the External File
Nameto indicate the function of thefile rather than the on-disk name. For example: the External
File can be named "Null_Transient_Input" rather than "w4loopnt.inp."

A complete description of the properties of an External File is given in section Section 5.3.4,
“Filesand File Sets”.

5.3. Job Stream Components

This section focuses on the components that make up a job stream and the properties of each.
These components are covered individually in the following sections.

1. Job Streams - The central component of the job stream system. Each of the following
elements are created and used as part of a particular Job Stream component. The properties
of a Job Stream component are described in Section 5.3.1, “ Job Streams”.

2. Model Nodes- Model Nodes represent a currently open model used by a Job Stream. In most
cases, this is aso the model that contains the Job Stream. The Model Node component is
described in Section 5.3.2, “Model Nodes'.

3. Stream Steps - Stream steps represent applications that will be executed by the job stream.
The properties of stream steps are described in Section 5.3.3, “ Stream Steps”.

4. Files and File Sets - External File and File Set components represent files and sets of files
that are used in ajob stream but are not provided by a model. These externa file references
are described in Section 5.3.4, “Files and File Sets”.

5. Input Switches- Input Switchesallow theflow of ajob stream to branch based on the val ue of
a user-defined numeric. The creation and use of input switchesis explained in Section 5.3.5,
“Input Switches”.

6. Stream Types - The stream type is a direct property of the Job Stream component that
determines the types of parametric manipulations that can be performed on the stream. The
Stream Type property of the Job Stream component is described in Section 5.3.1, “Job
Streams” below. The available stream types are described in Section 5.3.6, “ Stream Types’.

Refer to Section 5.2, “Creating Job Streams’ for an overview of how to create and connect
complete job streams.

SNAP User's Manual 100



Job Stream Components

5.3.1.

Name

Job Streams

4 Parametric_Stream & |
¥ General [} Show Disabled
MName |Parametric Stream | Yalk
Description =none= E Nalk
Stream Type Mumeric Combination E ™ 7
Parametric Properties | [1] Independent War., [1] Dep... E ™ F
File Groups 0 Groups E Nalk
Platform |Loca| |v‘ ™ 7
Root Folder |runs |"'| Nalk
Relative Location |Parametric,r | ™ 7
Log Level |Critica| |V | ™ 7
Wiew in Job Status i Yes ) Mo ™ 7
Linear Execution i Yes @ Mo ™ P

Figure5.7. Job Stream Properties

Job Stream components are the central piece of the job stream system. They include the set of
steps, the files that will be used, and the conditional logic that determines which steps will be
executed. Figure 5.7, “Job Stream Properties’ shows the properties of a typical a Job Stream.
Properties in this list are shown or hidden based on the values of other properties or the stream
type. Each of these properties will be described in detail below.

The name for thisjob stream. Thiswill be used to name the log files, folders, and relative paths
for the tasks that make up this stream. To avoid confusion, Job Stream names should be unique
within amodel. Job Streams only accept names composed of |etters, numbers, underscores, and
dashes.

Stream Type

A stream's type determines the types of parametric manipulations that can be performed on the
stream.

The Stream Type Selection Dialog opens when a new job stream is created. This dialog allows
the user to select the type of job stream by displaying a list of the supported stream types that
are currently loaded.
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8eno Select Stream Type

< Basic Stream
A simple job stream.

4P Numeric Combination
The numeric combination builds a set of input models by modifying
the value of one or more input shared numeric values. Each selected
shared numeric will either iterate through a list of predefined values
or increment from a start value to an end value.

[ Tabular Parametric
The parametric case takes the form of a table of shared variable
values.

A

Figure5.8. Stream Type Dialog

The following stream types are always available to new or existing Job Streams. Additional
stream types may be available depending on the SNAP installation.

» Basic - Thisisthe simplest of the stream types and does not alow parametrics of any sort.
This type can be used when parametric features are not required.

* Numeric Combination - A Numeric Combination stream builds a set of input models by
modifying the value of one or more input shared numeric values. This stream typeis described
in detail in section Section 5.3.6.1, “Numeric Combination”.

e Tabular - A Tabular Parametric stream defines parametric tasks using a table of shared
variable values. This stream type is described in more detail in section Section 5.3.6.2,
“Tabular Parametric”.

» Python Directed - Python Directed streams are controlled by a user-specified Python script.
Python Stream components allow these streams to be created and submitted within a model
rather than from the command-line. The behavior of these componentsisdetermined primarily
by three properties: Python Script Location, Python Script, and Bundled Files. Each of the
properties are described below.

Python Directed streams are described in more detail in Section 5.8, “Python Directed Job
Streams’.

Note  The Stream Type can be changed at any time.

Parametric Properties

The Parametric Properties editor provides access to the additional parametric stream
configuration provided by the stream type. The editor launched by pressing the Edit button varies
based on the selected type. Parametric properties are described in detail in Section 5.3.6, “ Stream
Types’. This property isnot available for Basic streams.

File Groups

File groups are used to associate the File Sequence produced by two or more input sources
together. When two parametric file sources with associated file sequences are connected to the
input of ajob step, the entries of their file sequences are combined one-to-one. This means that
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instead of the step including atask for the combination of each entry in both file sequences, the
step will contain atask for the first entries in both sequences, then atask for the second entries,
etc.. File sequences associated in this manner must have the same number of entries. An error
will bereported if the file sources have different lengths, which will prevent the job stream from
being submitted.

The editor for the File Groups property allows the user to associate different file sources
together. The File Sequence Groupings dialog is populated with the list of all the file sets, and
parametric model nodesin the job stream. A group number can be set for each file sequence via
the drop-down editor in that row's Group Number column. The file sequences generated by the
file sources with the same group number are associated together.

ﬁ | £:| Edit File Sequence Groupings Ei E
File Sequence =~ Group Number
Gl File set 2 1
Gl File set 3 2
| oK || Cancel

Figure5.9. File Sequence Groupings

Platform

The platform (i.e. computer system) that the stream will be submitted to by default. Thisselection
determines how the stream'’s platform related properties will be displayed. For example: the
Root Folder property is only displayed when the "Local" (local Calculation Server) platform
is selected.

This editor alows the user to select from the platforms that have been defined in the

Configuration Tool as described in Chapter 3, The Configuration Tool @ Changing the
platform may require that the Submission Properties be redefined for each stream step.

Platform Properties

This property is used to customize the way the stream is submitted to the selected Platform. As
these properties are very specific to the type of platform selected, each platform type provides
its own platform properties dialog. For example: The "Torque/Maui" platform properties dialog
includesthe "Use local staging location mapping" option.
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¥ [£] Torque/Maui Platform Properties =8

Master Cluster Mode
venus

SMNAP Installation Location
(1.9.9) /nfsftorque/execs/SNAP_INSTALLS/snapl 99/

Selected Staging Location

Stage

Use local staging location mapping.

Infsftorque/stage

Maximum Number of Concurrent Tasks IZE

Remove batch scripts from staging location after submit.

[ send task output and error files to staging location.

‘ OK H Cancel

Figure5.10. Torque/Maui Platform Properties

Note  Some platform types (such as the Calculation Server) do not use Platform Properties.

Root Folder

This property determines where on thelocal Calculation Server the stream will be executed. The
E (Edit) button to the right of the root folder selector can be used to add/remove folders for the
local Calculation Server.

[~ | £,| Edit Calculation Server Root Folders = 3
O o«
Narme Location
runs /home/sharefruns
samples /home/sharefsamples
| OK | | Cancel |

Figure 5.11. Calculation Server Root Folders

Note  Only the"Local" platform (local Calculation Server) uses the Root Folder property.
SNAP Installation

The SNAP installation that will execute this stream on the selected platform. The list of SNAP

installationsis specified for the Platform in the Configuration Tool. Thisallowsasingle Platform
to provide access to current versions of SNAP without removing access to older versions.

Note  The Calculation Server does not support the SNAP Installation property.
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Staging Location

The location on the selected platform where the stream's "intermediate” files are placed.
Intermediate files are the files required either by the entire stream (i.e. the Stream Definition)
or by down-stream tasks. For example: the output file produced by one task would be placed
on the staging location at the end of its execution so that the next task in the stream would be
ableto useit as an input.

By default, any remaining intermediate files are removed at the end of stream execution.

Note  The loca Calculation Server uses the Root Folder property in place of the Staging
Location.

Relative Location

The location of the stream within the selected Root Folder or Staging Location. This relative
location can be used to organize the set of streams submitted to aparticular location. If therelative
location does not exigt, it will be created during the submission process. The job stream will
create adirectory inside the relative folder where the stream steps will be executed.

Note  The dash character /' must be used as a folder separator for relative locations. The
backslash character cannot be used.

Submission Properties

This property is used to customize the way the Stream Manager job (the central job stream
process) issubmitted to the sel ected Platform. These properties are specific to the type of selected
platform; the available properties areidentical for each step. Each platform type providesitsown
submission properties diaog.

For example: The"Torque/Maui” platform properties dialog includes the "Process Priority" and
"Maximum CPU Time" options.

Log Level

This enumeration defines the level of details that will be included in the job stream log files.
The selected value represents the minimum message level to display. For example, selecting
Information defines that all messages flagged as Information, Warning, or Critical will be
included, but not messages flagged as Debug.

View In Job Status

Thisflag indicateswhether job status should be opened, and the job stream automatically selected
when the job stream is submitted. If Yes is selected, Job Stream will be opened, and brought
to the front of the screen. If an instance of Job Status is already available, that instance will
be brought to the front of the screen. The submitted job stream will be selected either in the
calculation server or the Tracking server.

Linear Execution

Job Streams using Linear Execution are executed one task at a time, prioritized by their Step
Number. Inanormal (non-linear) Job Stream taskswill be executed as soon astheir dependencies
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are available (i.e. up-stream tasks are complete) up to the maximum number allowed by the
platform.

This option should only be used in situations where the stream must execute one task at atime
and each task must complete before another can be be executed.

In most cases this property should be l€eft at its default value: No

Python Application

This property lets you select the Python application that will be used to execute this Python
Directed stream. The application is one of the Python application definitions specified in
Configuration Tool. By default it is set to the automatically created definition named 'Python'
that uses the Jython interpreter bundled with SNAP.

To switch to a different Python version, either change the 'Python’ definition to refer to your
python executable or create a new new definition and use it instead.

Python Script Location

This property determines whether a Python script will be edited with the model (Edited Here)
or referenced on disk (File on Disk).

Python Script

This property is either, the path to the Python script or the content of the script itself, depending
on the value of the Python Script Location property. If afilelocation isbeing used then the editor
will attempt use a relative path to the selected file. If Edited Here is selected then editing this
property will open the Python Script editor shownin Figure 5.12, “Python Stream Script Editor”.

Standpipe_Script - Python Script

File Edit Insert Example

#“hE &&

IC

from snap import streams, model_editor, tasks
from snap.codes import trace
from snap.codes.trace import TraceActor

stream = streams.get_stream()
standpipe_med = stream.get_bundled_file("standpipe.med")
standpipe = trace.open_model(standpipe_med)

ss = TraceActor(name="SS", tracin=standpipe)

stream.add(ss)

stream.wait()

first_tr = TraceActor("First_TR",
tracin=standpipe.case("First"),
trerst=ss.tretpr)

20:1 | ok || cancel
Figure 5.12. Python Stream Script Editor

{4

The script editor is a sytax highlighted (i.e. colored) Python source editor. Below the editor is
alabel indicating the cursor location as a line and column. The current number of linesin the
script is displayed to the right of the cursor location.

Menu items and toolbar buttons provide the standard Cut/Copy/Paste and Import/Export
operations. The itemsin the Insert Example menu will insert one of a variety of code snippets
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that illustrate everything from opening an MED file to running ajob with one of the supported
analysis codes.

The contents of this script and Python Directed streams in genera are described in more detail
in Section 5.8, “Python Directed Job Streams”.

Bundled Files

The bundled files of a Python stream will be transmitted with the stream to the server during
submission. Refer to Section 5.8.3, “Bundled Files” for more information about using bundled
filesin a Python stream.

Editing this property opens the Bundled Files dialog shown in Figure 5.13, “Bundled Files
Diadog’.

& ScrptincludedTest - Bundled Files

% =)
Target Location Local Location
55_TRACE.xtv S5_TRACE. xv
standpipe.inp standpipe.inp
standpipe_transientinp standpipe_fransientinp
To add files or folders, press the add button or drag and drop into the table. | 0K | | Cancel |

Figure 5.13. Bundled Files Dialog

The center piece of this diaog is the table of bundled files. The toolbar at the top of the dialog
contains buttons to Add, Remove, Move Up, Move Down, and Sort, the table.

Each bundled file has a Target Location and a Local Location. The target location is used to
determine where to place the file under the bundled files directory. For example, a file with a
target location of "myfolder/myfile.dat" would be accessible with the following.

snap. streans. get _strean().get_bundled _file("nyfolder/nyfile.dat")

The local location is the path to the file on the local computer. The editor for this location will
attempt use arelative path to the selected file, where possible.

Note  The target and local locations of automatically included files appear greyed out and
cannot be edited.

Files can be added to the table by pressing the Add button or by dragging one or more files or
foldersinto the table. When afolder is selected by either method, the dialog will recursively add
every filein the folder and its sub-folders. In the process, it will assign relative target locations
to each selected file.

Parametric Table

This property provides many of the features of the Tabular Parametric job stream type to Python
Directed streams. Its user interface in the stream is aso essentially identical to that used by
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Tabular Parametric. Refer to Section 5.3.6.2, “ Tabular Parametric” for detailed information on
how to usethisuser interface. Refer to Section 5.8.4, “ Parametric Table” for adetailed description
of how to apply a Parametric Table to amaodel in a Python Directed stream.

5.3.2. Model Nodes
A model node represents amodel currently loaded into the Model Editor. For most job streams,
thiswill be areference to the current model.
The outputs for each model node are the different files that may be exported by the model editor
for referenced model. Model nodes may be set to parametric, which indicates that the model node
will use the current stream type to generate a set of input files. The properties of a model node
are shown in Figure 5.14, “Model Node Properties’.
TRACE model 2 (Switch_Model) i
¥ General [1 5how Disabled
Label [switch_Model Nk s
Stream Job_Stream E ™ P
Description =none= E Vals
Reference Model |E Model Referance 2 (Switch_Maodel) E Vil
Parametric i True @ False ™ P
Model Case Restart Case 1 (Transient) E ™ P
Figure 5.14. Model Node Properties
Model nodes have the following properties.
Label
Thelabel by which the model isreferred to in the stream. This need not be the name of the actual
model. It must be unique amongst the Model Nodesinits Job Stream and it should be descriptive
enough to identify the purpose of the model. Model Nodes only accept names composed of
|etters, numbers, underscores, and dashes.
Stream
The Job Stream to which the model node belongs. This property can be edited to move the model
node between streams.
Description

This property allows an arbitrary description of the model node to be entered.

Reference Model

This property is used to indicate which Reference Model isrepresented by this model node. This
property isonly displayed for model nodesin an Engineering Template stream.
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Parametric

Determines whether the model's outputs will be a set of parametric input files. This property is
only enabled when the model node is part of a stream with a parametric Stream Type, such as
Numeric Parametric. Toggling this property will change the appearance of thenodeina2D View
to more easily distinguish between parametric and non-parametric models.

Model Case

5.3.3.

When the model represented by the model node has one or more restart cases, this property can
be enabled to select arestart that will further clarify the role of the node. By using restart cases, a
single model can specify multiple restarts, allowing model node references to that model to use
the restarts in a stream without relying on external files.

Stream Steps

Stream steps represent applications that will be executed by the job stream. Steps have inputs
and outputs representing files that are used by or created by the application. Outputs may
be connected to down-stream steps as inputs. The creation of stream steps is discussed in
Section 5.2.2, “Creating Stream Steps”.

Job steps that have multiple input sources for an input file may be parametric. Parametric
steps create a separate task for each combination of parametric inputs. A detailed discussion of
parametricsis given below, in "Parametric Tasks'.

Stream steps each include the properties shown in Figure 5.15, “ Stream Step Properties’. Each
of these propertiesis described in detail below.

[3] JS Test Configuration 31 (Step) ™
¥ General [ | show Disabled
Name |step Wiak;
Description =none= E ™ P
Stream Job_Stream E b 7
Application [ | [3]sTest config3 (Default) ™ P
Relative Location || | P
View in Job Status | ) Yes @ No ™ 7
Interactive Step @ on i Off ™ P
Start Paused i) On @ Off \als
Keywords Mo Keywords E \als
Conditional Logic  |Mone E ™ P
Input Files [2] Inputs Defined E ™ P
Output Files [4] Outputs Defined E ™7
Custom Processing |None F ™ P
¥ Task Bundling — 7

Figure5.15. Stream Step Properties
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Name

The files and folders created for stream steps are named using the step's name as the base. It
should be descriptive enough to identify the purpose of the step without being too long for a
folder name. Consequently, stepswith the samerel ativelocation must have unique names (unique
step names are advised regardless, if only for clarity). Job Steps only accept names composed
of letters, numbers, underscores, and dashes.

Stream

This property indicates the job stream in which the step is contained. The step can be moved to
adifferent stream by pressing the S (Select) button to the right and selecting a different stream.
Note that changing the stream that a step is contained in does not affect other steps and/or files
that it may be connected to.

Parametric Tasks

Parametric cases can be generated in two ways. Thefirst method isto create multiple connections
to a single input node. The second is by connecting a output-set of a stream component to a
non-set input of another stream component. |n a stream step that satisfies one of these conditions,
the Parametric Tasks property is enabled. Pressing the E (Edit) button at the right of the editor

opens the Parametric Tasks dialog.
(<) Define Parametric Tasks
Input Source Parametric Combination
input ® Automatic ) Manual
auxl 2 Automatic ® Manual
Including 3 of 9 Task Order | | Include All | | Exclude All
Task bl numl (-) numz2 (-) awd Include
Index 2 Values 3 Values 3 Values
1 true 1.0 4.0 Step.auxl=External File 1 (auxl_1) [v]
2 true 1.0 5.0 Step.auxl =External File 1 (auxl_1) [v]
3 true 1.0 6.0 Step.auxl =External File 2 (auxl_2) [v]
4 false 2.0 4.0 MNone bl
5 false 2.0 5.0 MNone bl
5] false 2.0 6.0 Mone bl
7 false 3.0 4.0 MNone bl
5] false 3.0 5.0 MNone bl
9 false 3.0 6.0 MNone bl
| oK || Cancel

Figure 5.16. Parametric Tasks Dialog

The Parametric Tasks Dialog lists the parametric tasks that will be generated for a stream step.
The top portion of the dialog (shown inFigure 5.16, “ Parametric Tasks Dialog”) alows the user
to specify which input sources will be combined manually. By default, all of the input sources
will be combined automatically. If there is only one input source defined for this step, the top
portion of the dialog will be hidden.

Each row in the task table (the table in the bottom portion of the dialog) represents a single task
that will be generated. The columns represent a single variable name of the variables/files that
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make up the parametric set. Manually combined parametric inputs get asingle column, regardless
of how many variables make up that parametric input. The Include column allows the user to
specify which parametric tasks will be included in the job submission.

If adisabling variable has been added to the stream type properties for this stream, the Include
column for al affected rowsin the task table will be uneditable; it will instead specify the name
of the variable controlling itsinclusion or exclusion. The task table can be sorted on any column
by clicking on the a column header. A label included in the dialog indicates how many tasks are
currently included, and buttons for including or excluding all tasks are also provided.

Theorder of parametricstasks can be changed through the Task Order button. Thisbutton opens
adialog which allows changing the order of the parametricly combined keywords, and changing
if those keyword valueswill be sorted in ascending or descending order. Changing the task order
in thisway overrides the task order generated from the parametric sources, and any downstream
tasks will default to the task order defined in an upstream step.

Application

This optional property determines which application will be executed by this step's tasks. When
Application is activated (checked), an application of the step's type can be selected from those
available on the current platform.

When Application isinactive (un-checked) then it will use the default application selected in the
Configuration Tool. When no default is selected but thereis only one application defined for the
platform then it is treated as the default. In either case, the default application will be displayed
in the editor initalic font.

An error will be reported if no application is selected and no default is available.

Relative Location

The location of this step in relation to the location of the entire stream. This relative location
can be used to organize the set of steps within the stream. Relative Location paths must use the
slash character '/' as afolder separator. Note: Step names must be unique within agiven relative
location.

Animation Model

This property allows selecting the location of an Animation MED file used to animate the step.
Editing the value opens afile browser used to select the MED.

Open Animation

This property defines how the step's Animation Model is used during stream execution. When
set to Immediately, the selected Animation Model will be opened and connected to the task
as soon asit begins to execute.
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File Edit Tools Window Help

DR 2@ v @

@ P v 4LV | E||9 [y | oe

£ Interactive.med - funnamed) ‘ZI'

o= 8= Model Options -
o W Hydraulic Components [2]

o= Control Systems [14] E?
o= Tharmal [1] E
o= % Power Compaonents [0] -

Ifl CCFL Models [0]
o= [F] Containment [0]
3L Exterior [0] E°
& Sub-Svstems 101 E

Figure5.17. Available Jobs | ndicator

When set to Prompt, the user will be notified when thetask isavailable for animation. Assoon as
any jobsare available, the Available Jobsindicator will appear on the right side of the Navigator
toolbar. To animate one of the waiting jobs, click on theindicator and alist of the available jobs
will be displayed. Selecting any job from the list will immediately open the selected Animation
M odel and connect to the job.

Interactive Step
When this property is On, this step's tasks will connect to the Calculation Server the task was
submitted to. This connection will allow clients to communicate with the task to send interactive
commands and retrieve the current calculation time, multiplexed plot data, console output, €etc..

Note  TheInteractive Step option is only available when submitting to a Calculation Server.
Start Paused

This property instructs this step's tasks to pause immediately after starting. This property isonly
available for interactive steps (see above) when submitting to a Calculation Server.

Keywords
This dialog provides the capability to examine the inherited and automatic keywords for a job

step, and to define custom keywords for the step, and its outputs. Keywords are further described
in Section 5.1.5, “Keywords”.

Q Edit Keywords x
TRACE 2 (Transient) ]
- tracin
- trast Type Mame Value
» troxty Inherited Calcval Flux = ${varfluxCalc}
tramsg [ Inherited VAL ${varlioflow}
trcout Automatic stolyst Unknown
tredif [> é\u\umaﬂ( ind,nms gg:nuwn
I ustom
:' 2"" ‘I_'L Custom A 666
repr L Custorn C 777
o B
trestats [>
screen [>

Figure5.18. Define Job Step Keywords

Thelist on the left hand side of the table shows the current step, along with its input and output
connections. The input and output files have an icon that indicates wether thefileis connect, and
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whether the file represents a single-file or a set of files. For input files the icon appears on the
left side of thefile label, and for output files, the icon appears on the right side of the file [abel.

Conditional Logic

The user-defined numeric conditions that determine whether this step should be included in the
job stream. These conditions are eval uated during submission and can be used to exclude specific
tasks of a parametric step. Editing the property displaysthe dialog shownin Figure 5.19, “ Define
Variable Range Dialog”.

Define Variable Range ~ b
Enable
Conditional WVariable magl E‘
) Equivalence ® Minimum ' Maximum ' Between ! Outside
2.0 | [e=]+] value (3
| OK H Cancel |

Figure5.19. Define Variable Range Dialog

The Enable check-box controls whether conditional logic is applied to the step. When enabled,
the Conditional Variable field can be used to select a user-defined numeric upon which the
logic will be based. Finally, once a numeric reference has been defined, the variable range upon
which the conditional is defined can be specified. Thevalid set may be defined as: asinglevalue,
al the values above or below a set-point, al the values between two set points, or all the values
outside of two set points. Each set-point can be either inclusive (<=) or exclusive (<).

Input Files

This property represents the "inputs' to a step which correspond to the input files that the
application expects when it is executed. The source of each input can be selected using the
"Define Input Files' dialog available by pressing the E (Edit) button to the right of the property.
Thisdiaog lists al of the inputs to the step in atable as shown below.

a0 Define Input Files For JS Test Configuration 6 3 (config6)
Input Index File Source Source Runtime |Delete Afte
Label [count] Type Location | File Name |Completion
¥ input 1 STEST:Input |JSTEST model 2 (Parametric_Model) 'input’  |input input ||
2 STEST model 1 (Switch_Model) 'input’ input
auxl_fset |- STEST:AUX Fileset Generator 1 (gen) 'output’ FileSet_0.i |([4] File N...
- FileSet_L.i
- FileSet_2.i
- FileSet_3.i
aux2 - STEST:AUX  |External File 1 (Aux1) ‘file’ file.aux1 aux2
Show Source Locations OK || Cancel |
A

Figure5.20. Input Files Dialog
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Each input is represented by one or more rows in the table with the following columns.
e Input Label

The short, human-readable "label” for the input. Thisis not a file name used at runtime, but
rather a short description displayed in 2D views and lists to uniquely identify thisinpuit.

When multiple input connections exist for a given input, this column can expand the table to
show al the sources.

* Index [count]

If this step is parametric, the Index column displays the total number of parametric sources
for each parametric input. If the label is expanded, then this column contains the index of the
input source.

* FileType

The type of file that this input expects. File types are typicaly listed as [ Type
Sour ce] : [ Type Nane] . For example: the TRACE ASCII output file (trcout) is of type
TRACE: Cut put .

e Source

The Sour ce column allows the user to define the file source for the input. The editor for the
source column alows the user to select from any of the inputs in the job stream that have a
type matching that input's File Type.

» Source L ocation (optional)

The Sour ce L ocations column displays the absolute location of the source file specified in
the Sour ce column. This column is only displayed if the Show Sour ce L ocations check-box
is checked at the bottom of the dialog.

* Runtime File Name
The name(s) that will be used for this input when this step's tasks are executed.
» Delete After Completion (Calculation Server only)

The check-boxes in this column indicate which inputs will be explicitly deleted after the
application executes. This column is only available when submitting to a Calculation Server.

» Saveto Staging L ocation (all but Calculation Server)

The check-boxes in this column indicate which inputs will be saved to the selected Staging
Location after the application executes. This column is not available when submitting to a
Calculation Server.

Output Files

This property represents the "outputs' of a step which correspond to the output files that the
application creates when it is executed. The Output Files property of astream step is edited via
the Output Files Dialog.
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A0 Edit Output Storage Locations

Output Runtime Show Delete After

Label File Name File Type Connection Storage Location (URI) Completion
output output STEST:Output @8 /nfs/S{userl/Sample/${file_name} ]
plot plot EXTDATA:Plot U8 /nfs/S{user}/Sample/${file_name} [}
screen screen STEST:Screen
stats stats STEST:Stats
[ Use a single storage location pattern for all outputs.

OK || Cancel
A

Figure5.21. Output Files Dialog

TheOutput FilesDial og liststhe output filesthat will be produced by the application. Each output
is represented by asingle row in the table with the following columns.

* Output Label

The short, human-readable "label” for the output. Thisis not a file name used at runtime but
rather a short description displayed in 2D views and lists to uniquely identify this output.

* Runtime File Name
The name(s) that will be used for this output when this step's tasks are executed.

» FileType
The type of file that this output creates. File types are typically listed as [ Type
Source]: [ Type Nane] . For example: the TRACE ASCII output file (trcout) is of type
TRACE: Cut put .

e Show Connection

The check-boxes in this column indicate which outputs will be displayed as connectors for
thisstep in 2D Views.

» Storage L ocation (URI)

This column defines where the output file(s) will be stored after the task is completed. This
field is optional and if left blank, the output file will not be stored. The storage location of the
currently selected output can be edited in the text field at the top of the dialog.

Storage locations can a so contain patternsthat can create file names based on system-specific
or model-specific tokens. To insert a storage location token into a storage location, position
the cursor in the desired insertion position in the storage location text field and click the I nsert
Storage L ocation Token button to the right of the text field. The list of available tokens and
adescription of each is given below.

Note  Thestoragelocation must contain awell-formed URI (Uniform Resource ldentifier).

» Delete After Completion (Calculation Server Only)
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The check-boxes in this column indicate which outputs will be explicitly deleted after the
application executes. This column is only available when submitting to a Calculation Server.

Save to Staging L ocation (all but Calculation Server)

The check-boxes in this column indicate which inputs will be saved to the selected Staging
Location after the application executes. This column is not available when submitting to a
Calculation Server.

ﬁ | £ Insert Storage Location Token a E

Storage Location

${date2}

[»

${date3} Date: Long
The current date and time in the form yyyyMMdd_HHmmss,

%{date2} Date: Medium
The current date and time in the form yyyyMMdd_HHmm.

%{datel} Date: Short
The current date in the form yyyyMMdd.
${day} Day
The number of the current day.
s{file_label} File Label
The label of the input or output that the file corresponds to.

${file_name} File Name
The runtime file name of the file.

1]

| oK | | Cancel

Figure 5.22. Storage Location Tokens Dialog

Figure5.22, “ Storage Location Tokens Dialog” showsthe Storage Location Tokens Dialog. This
dialog contains the list of available storage tokens, as well as a preview of the storage location
with the currently selected token added in the specified position. The complete list of available
storage location tokensis as follows:

${ dat el} Date Short- The current date and time in the form yyyyMMdd.

${ dat e2} Date Medium- The current date and time in the form yyyyMMdd_HHmm.

${ dat e3} Date Long- The current date and time in the form yyyyMMdd_HHmMmss.

${ day} Day- The number of the current day.

${file_l abel } FileLabel- Thelabel of theinput or output that the file corresponds to.
${fil e_nane} FileName- Theruntime file name of thefile.

${fil e_index} FileSet Index- Theindex of the file within itsfile set.

${kw_n: <keywor d>} Keyword Name- The name of akeyword, if it is present.

${ kw_v: <keywor d>} Keyword Vaue- Thevalue of akeyword, if it is present.

${ mont h} Month- The number of the current month.

${ pkw_v: <keywor d>} Parametric Keyword Value- The value of the given parametric
keyword. An error will be reported in the stream check if the given keyword is not available.
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* ${step} Step Name- The user-specified name of the Job Step.

» ${stepl oc} Step Name- The user-specified relative location of the Job Step.

» ${streant Stream Name- The user-specified name of the Job Stream.

* ${stream oc} Stream Location- The user-specified relative location of the Job Stream.

o ${task_i dent} Task Ident- The ID number of the task in the form XXYYYYY where X
isthe job step number and Y isthe task index.

« ${t ask_i ndex} Task Index- Theindex of the task.

» ${t ask} Task Name- The name of the task as generated from the step name and task index.
* ${user} User ID- Theuser ID of the current user.

» ${year} Year- The number of the current year.

Note  To use a storage location token that includes the characters "<keyword>", replace
"<keyword>" with the keyword, no additional quotations or brackets are necessary
(Sample usage: ${ pkw_n: r1}).

Custom Processing

Custom processing allowsthe user to further customize the execution of each task in ajob stream
by adding user-specified operations that will be performed as part of the task. These operations
can be specified as using system commands and Python scripting. Refer to Section 5.5, “ Stream
Step Custom Processing” for detailed information on Python Scripting in a stream step.

5.3.4. Files and File Sets

Two types of file components are supported in Job Streams: External Files and File Sets. Upon
creation of anew file, the File Completion dialog is shown and allows the user to chooseto create
asinglefile or aset of files.

ﬁ | £:| Create File Reference Ei E

Create a reference to:

i@ |a single file

' a set of files

| oK || Cancel |

Figure 5.23. File Completion Dialog
5.3.4.1. External Files

An External File represents asingle file that either is locally accessible to the Model Editor, or
can be selected by one of the available file selection implementations.

External File Properties

The general properties for an external file are shown in Figure 5.24, “External File Properties’.
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[ External File 2 {test_inp) k|
* Ceneral [ ]show Disabled
Mame |test_inp | ™ ?
Description | <none = E E ‘?
Stream Job_Stream E ﬁ ‘?
File Moce ||Bundle With Stream [~ e
File Type | JSTEST:ALX BllEK;
Keywords |Mo Keywords E ™ P
File | ftestinp INEE
Figure 5.24. External File Properties
Name
The name by which the External Fileisreferred to within a stream. Note that thisis the name of
the External File component, not the name of the file it refers to. This allows the External File
Nameto indicate the function of the file rather than the on-disk name. For exampl e: the External
File can be named "Null_Transient_Input" rather than "w4loopnt.inp."
External Files only accept names composed of |etters, numbers, underscores, and dashes. These
names should be unique within the Job Stream's External Files and File Sets.
Description
This property allows for an arbitrary description of the external file.
Stream
The parent stream to which the external file belongs. The external file can be moved between
streams by editing this property.
File Type

TheFile Type property specifiesthe type of file(s) represented by this File component. The File
Type Selection Dialog displays the list of available file types. Each available type is described
by a source, name, and short description.

(] | | SelectFile Type =8
Type Source - | Type Mame Description
AptPlot Script
EXTDATA Plot An EXTDATA multiplexed plot file.
FSGEM Input The input file for the fileset generator.
Generic Ascii
Generic Binary
STEST ALUX n ASCIl file which contains JSTEST auxillary input
STEST Input An ASCII File that contains a JSTEST input model.
STEST MED A model editor document containing a JSTEST model.
STEST Output An ASCIl output file.
STEST Restart A binary restart file.
STEST Screen An ASCIl output file,
STEST Stats An XML analysis statistics.
| 0K H Cancel |

Figure5.25. File Type Selection Dialog
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Keywords

File

The Keywords property allows the user to define custom keywords on an External File. These
keywords will be inherited downstream by any job step that uses this externa file as an input.
Job stream keywords are described in Section 5.1.5, “Keywords’.

Edit Keywords

0O

Type Mame Value
Custom Abh VALUE_ A
Custom EEE VALUE_B

Figure 5.26. Define External File Keywords

The File property represents the physical location of the selected file displayed as a URI. The
drop-down button on the left side of the editor is used to select the protocol that handleslocating
the file. The Local File protocol is always provided; additional protocols may be available.
Pressing the editor S (Select) button opens a dialog used to select the file based on the specified
protocol. For Loca File, this opens a standard file browser. Other protocols provide similar
selectors tailored to their specific requirements.

5.3.4.2. File Sets

A file set is used to define a set of multiple files that are either locally accessible to the Model
Editor, or can be selected using an available file protocol.

File Set Properties

Files

The general propertiesfor file setsare shownin Figure 5.27, “File Set Properties’. File Setshave
the same properties as External Files, with the exception of the Filesproperty (see Section5.3.4.1,
“External Files’ for the definition of other File Set attributes).

[ File set 1 (fsetl)

* General Show Disabled
MName fsetl ™ P
Description | <none:> TP
Stream FileSet S PP
File Type |JSTEST:AUX (P ?
Files .| [4] Selected Files S ™ P

Figure5.27. File Set Properties

The Files property of afile set definesthe physical locations of the files selected for thisfile set.
Similar to the File property of an External File, filesin aFile Set use aprotocol to specify how all
filesinthe set arelocated. The protocol can be selected with the drop-down button on the left side
of the editor. Pressing the Select button opensthe Select Filesdialog, shownin Figure5.28, “File
Set Selection Dialog”. Individual files can be added, removed, and reordered viathis dialog.
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[~ | 4| SelectFiles =) &3
0| v

Selaected Files
file:/homefshare/aux2 0.i
file:/homefshare/aux2 1.i
file:/homefshare/aux2 2.0

oK || Cancel

Figure5.28. File Set Selection Dialog

Adding afileto the set opensthefile selection Ul specific to the selected protocol. For the Local
File protocol, thisis a standard file browser.

5.3.5. Input Switches

In essence, an Input Switch takes multiple inputs and sel ects only one of these to passthrough as
asingle output. It makes this selection based on the value of a user-defined numeric (or "shared
value"). To do this, a switch has a set of Input Branches that correspond to input connections.
Each of these input branches has conditional |ogic based on the selected user-defined numeric.
When the stream is submitted, each of the Input Branches is evaluated in order to determine
which input source will be used as the output of the switch.

* General [ ] show Disabled
Title [unnamed sk
Description =none=> E‘ ™7
Stream %% Basic Job Stream 1 E ™ P
Reference Model |- |STEST model 1 E ™ P
Selected Numeric |{P rl E L

File Type Generic:Ascii E ™7
File Set  True @ False ™7
Input Branches [1] Branch b 7

Figure 5.29. Input Switch Properties

Figure 5.29, “Input Switch Properties’ shows the properties for an input switch. The Selected
Numeric property determines the user-defined numeric whose value will be used when
evaluating the | nput Branches. The selected numeric can be ashared Real, Integer, or Boolean.

Note  The Selected Numeric and I nput Branches properties are disabled while the value of
the Reference Model property is <none>. Also, the Input Branches property is not
editable while the value of the Selected Numeric property is Unspecified.

Title

Thename by which the Input Switchisreferred towithin astream. Thistitleindicatesthefunction
of the switch and should be unique amongst the Input Switchesin astream. Input Switches only
accept titles composed of letters, numbers, underscores, and dashes.
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File Set

This property determines whether the switch will operate on individual files or afile set. It can
only be modified if the switch has no existing connections.

When thisiset to true the switch will only allow file sets to be connected to its input branches.
Note that each of the input file sets connected to the branch must have the same number of files.

Input Branches

Input Branches represent the different input sourcesthat may be used for the output of thisswitch.
The Numeric Branches Dialog allows the user to specify the branches for a particular switch.
Each branch corresponds to a distinct value of the numeric specified in the switch's Selected
Numeric property. Branches are evaluated in the order they appear in this dialog, and the first
branch whose conditions evaluate to true will be selected. The order of the branches can be
modified viathe Up and Down buttonslocated at the top of the dialog. The conditions column of
each branch is edited via the Branch Conditions Dialog. For a detailed description of the Branch
Conditions Dialog, see the section called “Branch Conditions”.

(TN Define Numeric Branches

Branch Name Conditions File Source

From Model CaseValue < 3.0 JSTEST model 1 (Tabular) 'input’
From File CaseValue »>= 3.0 External File 3 (inpun) ‘file’

Figure 5.30. Input Switch Numeric Branches Dialog

Branch Conditions

Each branch of an input switch must have numeric conditions which specify when a particular
input branch is active. For Real and Integer numerics, these conditions are defined as a set of
valid numeric values. The valid set may be defined as: a single value, al the values above or
below aset-point, al the values between two set points, or all the values outside of two set points.
Each set-point can be either inclusive (<=) or exclusive (<).

Define Range For magl ~TE

~) Cquivalence & Minimum 2 Maximum  Detween O Qutside

|,__ -| walug [

DK Cancel

Figure5.31. Numeric Branch Condition Dialog

Parametric

A parametric input switch determines which input branch will be passed as the output of the
switch for each parametric case defined by the stream type. The variables from the parametric
case are set in the model, and the functions executed before the switch evaluates the input. This

121 SNAP User's Manual



Job Stream Components

5.3.6.

allows an input switch to return a different input file for separate parametric cases. If no branch
is selected then this switch will not produce an output file for that parametric case.

A non-parametric input switch determines which input branch will be selected as the output
using the value of the switch variable when the stream is exported. The same input branch will
be selected for all parametric cases defined in the job stream. If no branch is selected then this
switch will not produce an output file for any parametric case.

In either case, if no input branch conditions are met by the current value, the input switch will
not pass any of theinputs asits output. Tasks created by downstream steps will be filtered out if
arequired input is supplied by an input switch that does not have a selected input branch.

Stream Types

Job Streams that are set to have a type other than Basic can be used to define parametric cases.
The parametric cases depend on the type of stream selected. Once the parametric properties
are defined, the model nodes inside the job stream may be set to parametric. The two types of
parametric stream types available are Numeric Combination, and Tabular Parametric.

Parametric tasks produced by a parametric stream type are defined in terms of parametric
keywords. Each task has a unique combination of name=value keywords that describe the
contents of the tasks. For example, within a Numeric Combination stream, the keywords listed
for each task will be named after the Independent or Dependent Variables, and the value of each
keyword will be the corresponding value of that variable for the task.

5.3.6.1. Numeric Combination

A Numeric Combination Job Stream buildsaset of input models by modifying the value of oneor
more numeric variables. Each selected variable is modified by either a set of explicit valuesor a
range of values defined by astart, end, and increment. The compl ete combination of independent
variable values, coupled with the dependent values evaluated at those combinations, defines the
set of parametric tasks.

¥ General [ ] 5how Disabled
Name [Numeric Combo sk 4
Component Number | 2| ™7
Description =none= E i 7
Stream Type MNumeric Combination E Nald
Stream Type Properties | [2] Independent Vars., [1] Dependent Var. E ™7
File Groups 0 Groups E N

Platform ‘Local ‘v| w9
Platform Properties Max Scheduled Tasks: 1 k|

Root Folder ‘fhomefsharefruns |"' ‘ Nl s
Relative Location | | N ?
Log Level |Informatiﬂn ‘v‘ b I

Figure 5.32. Numeric Combination Stream Properties
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Editing the Stream Type Properties opens the Select Numeric Variables dialog, shown in
Figure 5.33, “Numeric Variables Dialog - Independent Variables Tab”. This dialog alows the
user to specify the independent and dependent variables that vary over the parametric tasks, and
to filter specific values from the results.

Independent Variables

Thelist of Independent Variableswill be explicitly modified for each case. Thiswill produce
one case for each combination of independent variable values. For example, if independent
variable num1l is an explicit list of four values, and independent variable num2 is a range that
produces three values, the resulting stream will have 12 parametric tasks as a base.

(~] | 4| Select Numeric Variables = E3

Disabling Variable bl EI

f Independent Variables | Dependent Variables | Value Filters |
DT &

R numl Start: 1.0 End: 3.0 Increment: 1.0
R num2 Start: 4.0 End: 5.0 Increment: 1.0

v General [] Show Disabled
variable |R num2 b
Use List ) True ® False 7
Start Value || 4.0/ ()| e]|?
End Value || 5.0/ ()[4
Increment | 1.D| () E 2

‘ oK H Cancel ‘

Figure 5.33. Numeric Variables Dialog - | ndependent Variables Tab

Within the | ndependent Variablestab, single-value variables can be added to the list, removed,
or re-ordered. Variables can also be copied from and pasted into the independent variables list
from other stream types or applications. When copying or pasting the independent variable
values, only the variable reference isincluded. The properties of the combination (list, start/end/
increment, etc.) are not copied.

Selecting avaluein thelist will display propertiesrelated to the parametric cases defined for the
numeric.The Use List property controls whether the parametric cases are defined as an explicit
list of values (True) or as arange of values (False). When Use List is True, the Value List
property is used to define the explicit values. Otherwise, the range is described by the Start
Value, End Value, and | ncrement properties.

Each value described by an Independent Variable will be used to create parametric keywordsfor
the stream. These keywords take the form of nane=val ue pairs. In the above example, one
such keyword for atask would be nunm2=4. 0.
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Dependent Variables

Dependent Variables provide a means of adding additional parametric keywords to a Numeric
Combination. Variables can be copied from and pasted into the dependent variables list from
other stream types or applications.

Each Dependent Variableis specified asareferenceto anumeric variable. User-defined functions
are evaluated after the independent variable values have been set for each case. The user-defined
numeric referenced by the Dependent Variable is then stored as a parametric keyword value for
that case.

Dependent variables cannot be used to add parametric cases, they exist solely to provide streams
with additional meta-data.

Value Filters

Value Filters are used to exclude specific parametric cases from the list of cases created by the
numeric combination. Thefilter is specified as a numeric range, and can be configured to define
a specific numeric value, a minimum value, a maximum value, the set of values between two
numbers, or the set of values outside of two numbers. The value filters table contains the values
for the selected numeric. For each value, acheck-box allows each individual caseto be excluded.
Any filtered value will have the background of its table row shaded grey. Filtered values can be
hidden from the table by selecting the Hide Filter ed Values check-box.

Select Numeric Variables ~

[] Disabling Variable

[ Independent Variables | Dependent Variables | Value Filters |

R magl Start: 1.0End: 4.01n
R perl Start: 2.0 End: 4.0 Ing¢

Enable Filter
[ ] Hide Filtered Values

) Equivalence ® Minimum ) Maximum O Between ) Outside

Lo | |< |v| value ()
Value E}{cludg Walue

1.0 [v]

2.0 L]

3.0 [

4.0 L]
q] i DE N
g

OK || Cancel

Figure5.34. Numeric Variables Dialog- Value Filters Tab

5.3.6.2. Tabular Parametric

A Tabular Parametric stream is a specialized Numeric Combination Job Stream that defines
parametric tasks using atable of shared variable values.
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Stream

¥ General [ | Show Disabled
Name |Tab Param | ™ P
Component Number | 3| P
Description <=none> E N ?
Stream Type Tabular Parametric E \ald
Stream Type Properties | [2] Independent Vars., [1] Dependent Var. E k| ?
File Groups 0 Groups E \al
Platform ‘Local |v| Rl
Platform Properties Max Scheduled Tasks: 1 ™ 9
Root Folder ‘fhome{share}runs |v‘ \ald
Relative Location | | ™
Log Level |Inf0rmati0n ‘v|“ﬂ ?

Figure 5.35. Tabular Parametric Stream Properties

Type Properties

Independent variables can be added, removed, and re-ordered in the Table Variables tab.
Dependent variables are additional user numerics that are included in the parametric keywords.
Both the independent and dependent variable lists support single and multiple copy/paste. The
tabular values are not included in the copy/paste behavior so pasting a variable reference will
add default values for each entry in the table.

& | 2| Select Numeric Variables =&
fTabIe Variables | Tabular Values |
Independent Variables ‘| Dependent Variables
R numl () : R num3 (3
R num?2 (-)
‘ oK H Cancel ‘

Figure 5.36. Numeric Variables Dialog- Table Variables Tab

For tabular parametric streams, parametric cases are defined via the Tabular Values tab of the
Numeric Variables Dialog. The structure of the tabular valuestable is defined by theindependent
variables specified in the Table Variables tab of the dialog. The table contains a column for task
index and a column for specifying the value of each independent value. Parametric cases can be

added, removed, and re-ordered.
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ﬁ | £:| Select Numeric Variables EI B
[ Table variables | Tabular Values |
Om| &%
Task Index numl{-J numz2(-)

1 1.0 2.0

2 3.0 4.0

El 5.0 6.0

‘ oK H Cancel ‘

Figure 5.37. Numeric Variables Dialog- Tabular Values Tab

5.4. Submitting Job Streams

Submitting ajob stream is the process of sending it to a Platform (such as a Calculation Server)
so that it can be executed.

Job streams can be submitted for execution in the following ways:

* Select "Submit Jab..." from the Tools menu. This opens the dialog shown in Figure 5.38,
“Submit Job Stream Dialog”. This dialog allows the user to select both the stream to submit
and the platform to which it will be submitted. Pressing the OK button submits the stream.

» Add the stream to a 2D View by either selecting Add To View from its right-click pop-up
menu, or by dragging the stream into the 2D View. Thiswill add a button to the View used
to execute the stream. This button can only be used when its parent 2D View islocked. The
stream is submitted to the Platfor m selected in the stream's properties.

» Right-click on the stream in the Navigator, and select Submit Stream to <Platfor m>, where
the stream's selected Platform is displayed.

84 O submitjob stream [£3
Submit Job Stream
|% Interactive_Stream |v|
Submit To Platform
|Loca| |v|
| OK || Cancel |

Figure 5.38. Submit Job Stream Dialog

Regardless of which method is used the Model Editor will export and/or bundle up al of the
necessary files and send a complete description of the stream to the selected platform. If the
stream's View in Job Status property is set to Yes, Job Status will open and highlight the
submitted stream.
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5.5. Stream Step Custom Processing

Custom processing allows the user to further customize the execution of each task in a job
stream by adding user-specified operations that will be performed as part of the task. These
operations can be specified as using system commands and Python scripting. System commands
are platform and system-specific commands that will be run in the order that they are entered
asif they were entered into aterminal window on the target computer. Python Scripting custom
processing logic is used when more intricate processing or cross-platform compatibility is
required.

Custom processing operations will be run at four specific points in during task execution.
* Setup - (System Commands Only)

These operations are run during the 'setup' phase, before files are copied or any other
processing occurs.

* Pre-Execution

These operations are run immediately before the application is executed, after inputs have
been copied and processed. Any additional modifications to input files can be performed in
this phase.

e Post-Execution

These operations are run after the application has been executed. Any additional post-
processing of the outputs can be performed in this phase.

» Cleanup - (System Commands Only)

These operations are run just before the task is deleted by the Calculation Server. Any
additional dereferencing or deletions required by the task can be performed in this phase.

The Custom Processing user interface (below) presents the system commands and python
scripting in separate "processing tabs' in the order that they will be run (system before python,
setup before pre-execution, etc.). Processing tabs that have operations defined will include a
green dot. Above the processing tabsis atoolbar with a set of standard text editing buttons (cut/
copy/paste, undo/redo, and import/export) aswell asthe"Examples" button used to insert sample
Python code.

127 SNAP User's Manual



Stream Step Custom Processing

Custom Processing - TRACE 2 (Transient)

#wh O DE &FH

[ O Setup ’/0 Pre-Execution ’/0 Pre-Execution ’/0 Post-Execution ’/O Post-Execution [ Cleanup

Commands Commands Python Commands Python Commands
C:*Program Files\\task.exe The ID number of the task in the form XCGONTY -]
G{SNAPEIN}  \process.exe f{task}.out ${task}.procassed | = where X is the job step number of Y is the task
i index.

Task Index ${task_index}
The index of the task.
Task Name §{task}

The name of the task as generated from the step
name and task index.

User ID  ${user}
The user [D of the current user.

Year ${year}
The number of the current year.

-

2:54 2 commands

OK || Cancel

Figure 5.39. Custom Processing - System Commands

On the left side of each processing tab is a sytax highlighted (i.e. colored) "source code" editor.
Below the editor is alabel indicating the cursor location as a line and column. The number of
commands or lines defined is displayed to theright of the cursor location. Theright side contains
either alist of thetokensfor system commandsor alist of filesand keywordsfor python scripting.

The list to the right side of the system commands contains the list of tokens that can be
inserted into system commands. These tokens will be replaced during job stream submission. A
descriptionisincluded in the list for each available token. Double-clicking on atoken in thislist
will insert it at the cursor location in the source code editor.

Custom Processing - TRACE 2 (Transient)

:%: Db B & & ik Examples ¥
@ Setup @ Pre-Execution Pre-Execution @ Post-Execution @ Post-Execution Cleanup
Commands Commands Python Commands Python Commands
# Retrieve an input file by its lahel || TRACE2 (Transient) TRACE |=]
inputFile = get_input_file('inputl') §§ stclyst Automatic (=
# Open the Tile i end_time Automatic ||
inFile = apen{inputFile.get_location{), 'r') A Inherited
# Pr1r_1t ee_l-:h_hrje of the Tile to the console B Inherited
for line in inFile: i c e
sys.stderr.writeline) x nherited
# Close the file Tl D Inherited
inFile.close() i end_time Inherited
i stclyst Inherited
# 5et a new value Tor a custom keyword on this task. A Custom
# Ser the keyword value by name B Custom
set_keyword('nl', 'new value') || C Custom
< [ tracin [Input] TRACE Input ||
141 13 lines
on ][ canc

Figure 5.40. Custom Processing - Python Scripting

SNAP User's Manual 128



Stream Step Custom Processing

5.5.1.

5.5.2.

Thelist to theright side of the python scripting source editor contains the step's input and output
files. Double-clicking on an input or output file will insert sample code into the source editor
that shows how to retrieve the file in a python script. The list aso contains the step/task and
input/output file keywords. Double-clicking on akeyword will insert sample codeinto the source
editor that shows how to retrieve the keyword's value. The Job Stream specific utility methods
and classes provided are described in section Section 5.5.2, “Python Scripting”.

System Commands

System commands are platform and system-specific commands that will be run in the order
that they are entered as if they were entered into a terminal window on the target computer. In
each of these commands, the backslash character '\' is treated as an escape character. It can be
used to indicate no-break spaces, such as a space in afile name or to use a backslash within the
command. To execute acommand 'task.exe' in 'C:\Program Files\', the command must be entered
as 'C:\\Program\ Files\\task.ex€'. The forward slash '/' can be used in place of the backdlash in
folder paths, even on the Windows platform.

Python Scripting

Python custom processing logic is used when more intricate processing or cross-platform
compatibility is required.

Utility Methods

Thefollowing set of utility methods are provided to allow Python scriptsto interact directly with
the Wrapper Module during task execution. These methods give the script access to inpuit files,
output files, keywords, etc.. The Python classes included with and used by these methods are
detailed in the sections below.

Method Name Description
get_step_name() Gets the user-specified name of the step.
get_task_name() Gets the name of the task. The task name is the name of the

step with a suffix for parametric tasks.

get_stream_staging_location() |Getsthe folder used by the stream for intermediate files, logs,

etc..

get_task_staging_location() Getsthe folder used by the task for intermediate files, logs,
etc..

get_input_files(label) Getsalist of InputFile objects (see below) that contain the

label, local file name, location, and keywords. If no files are
connected to the input and it is required (or not defined) then
aNameError will be raised.

Note: If thisinput is referencing the output files of an
upstream task (see “Reference Input” above) then the list will
instead contain the path to each file.

get_input_file(label) Gets an InputFile object describing the first (or only) file
for the input with the given label. See get_input_files(label)
above.
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Method Name Description

get_output_files(label) Getsalist of OutputFile abjects (see below) that contain the
label, local file name, and keywords.

get_output_file(label) Gets an OutputFile object describing the first (or only) file
for the output with the given label.

get_keywords() Getsthelist of all keywords applied to thistask as alist of
Keyword objects (see below).

Note: Thislist does not include parametric keywords.

get_keyword(name) Gets the keyword applied to this task with the given name as
aKeyword object (see below).

set_keyword(name, value) Sets the value of the Custom task keyword with the given
name to the given value.

Raises a NamekError if no such custom keyword is found.

get_parametric_keywords() Getsthe list of parametric keywords applied to thistask as a
list of Keyword objects (see below).

get_parametric_keyword(keywoxdbtarnte parametric keyword applied to thistask with the
given name as a Keyword object (see below).

script_failed() Indicates that the script (and thus the task) failed to execute
properly. This method may be called multiple times. Once
this method has been called, the task cannot be returned to a
successful status.

The InputFile Class

Instances of the InputFile class are returned by get_input_files and get_input_file (above). This
class provides the following methods.

Method Name Description
get_label() Gets the unique identifier of thisinput file.
get_name() Gets the user-specified local file name of thisfile. This

name will not correspond to the actual location of thefile
unlessthefileisbeing copied (rather than referenced). See
“Reference Input” above.

Note: Scripts should use get_location() when opening input

files.

get_location() Gets the on-disk location of thisinput file. Thislocation may
be identical to the name (above) if "Reference Input” is'No'.

get_keywords() Getsthe list of keywords applied to thisinput asalist of
Keyword objects (see below).

get_keyword(name) Gets the parametric keyword with the given name as a
Keyword object (see below).

Note: This list does not include parametric keywords.
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Method Name

Description

get_parametric_keywords()

Getsthe list of parametric keywords applied to thisinput asa
list of Keyword objects (see below).

get_parametric_keyword(name)

Gets the parametric keyword with the given name as a
Keyword object (see below).

The OutputFile Class

Instances of the OutputFile class are returned by get_output_files and get_output_file (above).
This class provides the following methods.

Method Name

Description

get_label()

Gets the unique identifier of thisinput file.

get_name()

Gets the user-specified local file name of thisfile. This
name will not correspond to the actual location of the file
unlessthefileis being copied (rather than referenced). See
“Reference Input” above.

Note: Scripts should use get_location() when opening input
files.

get_keywords()

Getsthe list of keywords applied to thisinput asalist of
Keyword objects (see below).

get_keyword(name)

Gets the parametric keyword with the given name as a
Keyword object (see below).

Note: Thislist does not include parametric keywords.

set_keyword(name,value)

Sets the value of the Custom output file keyword with the
given nameto the given value.

Raises a NameError if no such custom keyword is found.

get_parametric_keywords()

Getsthe list of parametric keywords applied to this output as
alist of Keyword objects (see below).

get_parametric_keyword(name)

Gets the parametric keyword with the given name as a
Keyword object (see below).

The Keyword Class

Instances of the Keyword class are used to represent keywords applied to either input files or

tasks.

Method Name Description

get_name() Gets the name of this keyword as a string.

get_vaueg() Getsthe value of this keyword as a string.

is read only() Returnstrueif this keyword is read-only and cannot be

modified.

set_value(value)

Sets the value of this keyword to the given value.
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5.6. Diagnhosing Submitted Job Streams

SNAP Applications write messages to screen and log files that can help diagnose issues. Job
streams and their tasks also write to log files. The log for the entire job stream (the Stream Log)
contains messages indicating where the stream executed, and what staging location it used. This
log also indicates which tasks were submitted, started, and finished (or failed). The log files for
each task contain information more specific to the task being executed. This includes messages
for each input file retrieved and each output file stored as well as any errors that might have

occurred. The stream and task log files are available in Job Status @ via either the File
Viewer or Job Consoles.

If the stream is not available on a Cal culation Server then thelog files must be examined directly
rather than using Job Status. The log file for the entire stream is written to the stream's Staging
Location during execution and is named [ Stream Name].streamlog. The individual log files for
the tasks in the stream are written to each task's folder under the stream's staging location with
the name [Task Name].tasklog.

When submitting to the Calculation Server it may sometimes be necessary to examine its log
file to determine how or why a stream failed. The Calculation Server log files are written to the
current user's SNAP preferences folder. A new log file is created each time the server is started.
Up to 9 previous log files are retained.

<home>\. snap\ 2. 0\l og\ cal cul ati on_server. | og

The SNAP application screen files are a so stored in the user's SNAP preferences folder. These
filesmay contain additional information that can be used to diagnose an application failure. They
are not typically necessary.

* Cal cul ation Server
<honme>\. snap\ 2. 0\ cs. screen
« Job Status
<honme>\.snap\ 2.0\ s. screen
* Model Edi t or
<hone>\. snap\ 2. O\ ne. screen
The current user's home directory (<home> above) can be found in:
* Windows7 or Vista
C. \ User s\ <user nane>\. snap\ 2. O\
* Windows XP
C.\ Docunents and Setti ngs\<usernane>\.snap\ 2. 0\

e UNIX /Linux
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$HOVE/ . snap/ 2. 0/

5.7. AptPlot Step

5.7.1.

A specialized AptPlot step isincluded with the Model Editor. A single AptPlot step can specify
any number of plots, all of which are generated every time its parent stream is run.

Plot Qutputs

[6] output definitions

]

EY[f P

Parameter File

External File 1 (...

AptPlot 2 (PlotStep) ik
¥ General [ ] show Disabled
MName |F'Iot5tep | ™7
Description =none= IE ™7
Stream Uncertainty_Stream EI ™ P
Application AptPlot IS—_‘ Vil
Relative Location | | ™ P
Conditional Logic |None ™7
Plot Inputs [1] input definition ™7
Plots [2] plots ks

s

il

Figure 5.41. AptPlot Step Properties

An AptPlot step has the standard properties found in a step, with the following additional
attributes.

* Plot Inputs - the inputs to the step, see Section 5.7.2, “ AptPlot Step Inputs’.
» Plots- the plots created by the step, see Section 5.7.3, “AptPlot Step Plots’.

» Plot Outputs - the images and data output by the step, see Section 5.7.4, “AptPlot Step
Outputs”.

e Parameter File- an optional parameter file (see Section 5.7.1, “Parameter Files'). Thisisthe
global parameter file: it is used by all plots unless they explicitly specify a parameter file of
their own.

Parameter Files

A parameter file is a series of AptPlot batch commands that formats a plot. A Parameter File
property is used to specify the optional parameter file for a step or plot definition. When such a
Parameter File property is enabled, an optional input is added to the step.

The Parameter File property editor has a Select button and an AptPlot Preview button. The
Select button can be used to make connections to the parameter file input. Pressing it opens the
pop-up menu shown in Figure 5.42, “Parameter File Select Menu”. From the menu, an existing
External File can be selected for the selection, or anew External File can be selected. The AptPlot
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5.7.2.

Preview button is enabled when the param input is connected to an External File available onthe
local machine. Pressing the Preview button will open AptPlot with the indicated parameter file.

External File 1 (Parameter_File)

Select Calculation Server (calcserv)
Select Local File (file)

Figure 5.42. Parameter File Select Menu

AptPlot Step Inputs

AsAptPlot supportsahost of input formatswhich can be openedin arbitrary numbers, an AptPlot
step must define the inputswhich will be used to generateitsplots. The step Plot | nputs property
isused to specify these inputs. Pressing the Edit button in the Plot | nputs property editor opens
the Edit Plot Inputsdiaog, shown in Figure 5.43, “ AptPlot Step Edit Inputs Dialog”. Note that
thisdialog is non-modal; other dialogs and Model Editor functions can be used while this dialog
is open. Changes made in this dialog can be undone and redone with the standard undo/redo
buttons and menu items.

(¥ @ Edit Plot Inputs - AptPlot 2 (PlotStep) (X
O@ « ¥
XTVFiles | = General [ ] show Disabled
LE-EXt—i" Name  |[XTvFiles | |17
P prein Type TRACE ~||?
Demux | True @ False 7
File Set |® True ) False P
Input File|[1] Input Defined ?

Close

Figure5.43. AptPlot Step Edit I nputs Dialog

On the left side of the dialog is alist of inputs available to the AptPlot step. On the right side
of the dialog are the properties for the selected input. The toolbar at the top can be used to add,
remove, and reorder inputs. Each input added in this dial og adds another input to the step, visible
on itsleft side when displayed ina 2D View.

Inputs have the following properties.

» Name - The name of the input. Names must be unique among inputs in a particular AptPlot
step. This name specifies the label for the corresponding input on the step.

» Type- Indicatesthetypeof file. Inthefigure, asingle TRACE input has been specified, which
can be connected to any TRACE:XTV output (be it from a TRACE step output, an external
file, etc.). Most supported types correspond to one of the analysis code files supported by
AptPlot. However, the following additional types are supported.

» ASCII - generic, space-delimited columns ASCII data as supported by AptPlot. The file
type of ASCII inputsis Apt Pl ot : ASCI | Dat a.
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5.7.3.

» VariablesASCII - AptPlot Equation Interpreter saved variablesin ASCII format. Thefile
type of Variables ASCII inputsis Apt Pl ot : Vari abl es.

» Variables PIB - AptPlot Equation Interpreter saved variablesin PIB format. The file type
of Variable PIB inputsis Apt Pl ot : Pl B- Vari abl es.

* File Set - Indicates that thisinput is afile set input, allowing parametric steps to fan-in to the
input. When a parametric step or external file set is connected to afile set input, any data sets
that reference the input will create one set per parametric task (see Section 5.7.3, “AptPlot
Step Plots’).

* Input File - Indicates the external file or step output connected to the AptPlot step input.
The Edit button opens the Define I nput Files dialog used to manually edit the input (see the
section called “Input Files").

AptPlot Step Plots

The Edit button for the step Plots property opens the Edit Plot Properties dialog, shown in
Figure 5.44, “AptPlot Step Edit Plot Properties Dialog”. This editing dialog is the heart of the
AptPlot step. Withiniit, the plots, graphs, data sets, and annotations created by the step are added,
edited, and removed. Notethat thisdialogisnon-modal ; other dialogsand M odel Editor functions
can be used while this dialog is open. Changes made in this dialog can be undone and redone
with the standard undo/redo buttons and menu items.

(+] © Edit Plot Properties - AptPlot 2 (PlotStep) (%]
E W O W (0 B |z General ] Show Disabled
¢ [E po: ALPN_Plot | Name [ALPN Graph | 1P

# E3190: ALPN Graph o Title lob Stream Demo - Standpi |F
¢ T8 sets 0-3: 50 :
Ly : Title Color | P
3 g Title Font O ?
R 53 :| Title Font Size L = Inactive 2
W a1 | subtitle \/oid Profile at 180s ?
o az ]
¢ & pl: TLN_Plot | subtitle Color O ?
o= g0: TLN Graph :
i| Subtitle Font | P
| Subtitle Font Size | [] = : ?
| viewport Coordinates| ] |[r;J 15, 0.15, 0.9, 0.85] |[EY]| 9
» Axis Properties
| » Legend Properties
P Frame Properties

Close

Figure 5.44. AptPlot Step Edit Plot Properties Dialog

Ontheleft sideof thedialogisatreeof AptPlot definitions. The contentsof thetreeareasfollows.
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1. At thetop level of atreeisthelist of plotsin the step. Each plot is a unique "canvas' upon
which graphs are drawn.

2. Each plot may contain any number of graphs. A graphisaregion of the plot that displays any
data set values within its coordinate space.

3. Each graph may contain any number of data setsand annotations. Data setsare the coordinates
displayed aspointsor linesin the graph. Annotations are rectangles, ellipses, lines, and strings
of text used to mark the plot.

4. Datasetsconnected to afile setinput may contain agenerated list of sub-sets, described below.

The toolbar over the can be used to add or remove plots, graphs, data sets, and annotations.
Graphs can only be added when the parent plot is sel ected; data sets and annotations can only be
added when the parent graph is selected. Additionally, cut, copy, and paste actions are available
on theright side of the toolbar. All of these actions are also available from the right-click pop-up
menu of the various entriesin the tree.

Selecting a definition in the tree displays its contents in the Property View to the right. The
definition is edited in this Property View. The Edit Plot Properties dialog supports multi-edit:
selecting several components will display their shared properties in the Property View.

Most properties in the definitions are namelist properties: their values are optionaly defined.
Any given valueis only specified in the generated plotsif its value is enabled and defined. This
allows the AptPlot step to use parameter files to define the plot, while individual parametersin
the plot definitions overrides the parameter file formatting.

5.7.3.1. Plots

Plot definitions may specify a parameter file, as described in Section 5.7.1, “Parameter Files’.

5.7.3.2. Data Sets and Sub-Sets

Each data set definition in a graph describes a set of independent and dependent data extracted
from an input source. Data set definitions have the following properties related to specifying the
displayed data.

* Input - defines areference to the input from which this data set definition reads data.

» Plot Type - defines the type of dataread into the set. The following types are supported.

» Time- aset of valuesis extracted from the input, with time (the independent valuesin the
data) automatically retrieved based on the specified dependent data.

» Time Point - same asthe Time type, but interpolated to a single point at a specified time.

» Parametric - two sets of values are extracted from the input, specifying both the
independent and dependent values.

» Parametric Point - same as the Parametric type, but interpolated to a single point at a
specified time.

» Axial - alows for the creation of axial profile plots at a specified time. Axia plots are
described in greater detail below.

* Independent Data - the source independent data. This channel has different semantics
depending on the selected input and the value of Independent Type.
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» Forplotfileinputs, suchasaTRACE XTV file, thisdenotesadatachannel name. The syntax
of data channel names varies by type (consult the AptPlot documentation for more info).

» For ASCII inputs, this denotes index of the data column to use.

» For Variable inputs (both ASCII and PIB), this denotes the name of a vector variable in
thefile.

I ndependent Data can only be specified for Parametric and Parametric Point data sets.

* Independent Type - determines whether Independent Data specifies a single channel or a
complex expression. When set to Expression, | ndependent Dataisinterpreted as an AptPlot
Equation Interpreter expression, with one distinction. Data channel names must be surrounded
by curly-braces, i.e. { CHANNEL_NANME} . For example, the TRACE channel pn- 400A01
must be written in the expression as{ pn- 400A01} . A simplistic sample expression:

{pn- 400A01} - {pn-400A02}

To use the braces '{" and '}' within an expression, escape them with a backslash '\, so that '{'
becomes'\{"' and '}' becomes\}'. To use abackslash, escapeit as'\'.

Independent Data can only be specified for Parametric and Parametric Point data sets.
» Dependent Data - similar to | ndependent Data for the dependent portion of the data set.

Dependent Data can be used for axia profile plots. Axial Dependent Data values use the
construct %2N, %3N, etc. to indicate the portion of the channel name substituted with axial
mesh indexes. The integer in the construct determines how many padding zeros are applied
for indexes less than the ceiling index.

» Dependent Type - similar to Indpendent Type for the dependent portion of the data set.

» Time - specifies the time at which Time Point, Parametric Point, and Axial type data sets
are based.

» Axial Locations - defines the axia or z-direction locations for a series of mesh locationsin
asingle component along the direction of flow for the data channel being plotted. Axia plots
are described in greater detail below.

Sub-Sets

When a data set references a file set input connected to a parametric output, sub-sets are
generated, as shown in Figure 5.44, “ AptPlot Step Edit Plot Properties Dialog”. As shown, four
generated subsets, s0-s3, represent the four parametric tasks connected to the input. A sub-set
indicates that the data-set will be generated once for the corresponding parametric task. These
sub-sets can be used to override the formatting of the parent data set. This is useful when each
set should have a different line color or symbol, for example.

Sub-sets cannot change how data is read from the parent input, they can only adjust display
properties.

Axial Profile Plots

Axia profile plots alow for plotting the value of numerous data channels at specific axial
locations (typically an elevation) at agiven time. When Plot Typeisset to Axial, the Dependent
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Data specifies a channel pattern rather than a specific channel. Dependent Data values use the
construct %2N, %3N, etc. to indicate the portion of the channel name substituted with axial mesh
indexes. Theinteger in the construct determines how many padding zeros are applied for indexes
less than the ceiling index.

The Axial L ocations property defines the extracted values added to the data set. Thisdialog can
be used to add and remove axial locations, and enable and set an optional axial index override.
Axial locations can be added, removed, and reordered with buttons at the top of thedialog. I ndex
Offset determines the first axial index substituted into the Dependent Data pattern.

In the table, Axial L ocation defines an independent data point in the set, and may be set to the
desired value. The Override Index column can be used to manually specify the axial index for
the data channel associated with the given axial location. When Override Index is selected,
Channel Index can be defined as the substituted index. Finally, Channel Name displays the
result of substituting the axial index (either automatic or overridden) into the Dependent Data
pattern.

To help visualize the use of axial plots and the definition of axial locations, consider Figure 5.45,
“Edit Axial Locations Dialog”. Assume that the data set Time value has been set to 180.0.
Consider thefirst row inthetable. In theresulting set, theindependent datavaluewill besetto 0.1,
the axial location. Channel "alpn-21A01" will be read from the input source, and its dependent
data value at time 180.0 will be interpolated from the data. The resulting value is used as the
dependent data value. Thisis repeated for each row in the table.

[+ ) Edit Axial Locations (X|
Index Offset | lli‘
# Axial Location | Owverride Index | Channel Index |Channel Name
1 0.1 L] llalpn-21401 -
2 0.3 ] 2[alpn-21402  |_
E 0.5 C] 3lalpn-21803 | |

4 0.7 [ ] 4lalpn-21404

5 0.9 L] 5lalpn-21A05

5] 1.1 L] 5lalpn-21A08

7 1.3 [] 7|alpn-21407 =
oK | ‘ Cancel

Figure 5.45. Edit Axial Locations Dialog

When the Dependent Data channel represents a channel with fine-mesh renodalizations built
into the plot file, such asr ft n in TRACE, the need to specify axia indexes is unnecessary.
Instead, data is retrieved at the appropriate axial location automatically using the AptPlot
@l evat i on construct, as shown in Figure 5.46, “Edit Axial Locations Dialog with Dynamic
Elevations”.
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] () Edit Axial Locations |
O | & | |4
# Axial Location Channel Name
0.1|rftn-21401@0,100000 -

0.3|rftn-21A01@0.300000
0.5|ftn-21A01@0.500000
0.7|ftn-21A01@0.700000
0.9|rftn-21A01@0.900000 —
1.1{rftn-21A01@1.100000
1.3|ftn-21A01@1.300000
1.5|ftn-21A01@1.500000
1.7|ftn-21A01 @1.700000

1 Gl 21 A01 Al Cnnnnn

-

D[]0 |~ [T [N b= LD b

-

0K || Cancel

Figure 5.46. Edit Axial Locations Dialog with Dynamic Elevations

AptPlot Step Outputs

Similar to plot inputs, an AptPlot step must define the outputs used to save the contents of
generated plots. The step Plot Outputs property is used to specify these outputs. Pressing the
Edit button in the Plot Outputs property editor opens the Edit Plot Outputs dialog, shown
in Figure 5.47, “AptPlot Step Edit Outputs Dialog”. Note that this dialog is non-modal; other
dialogs and Model Editor functions can be used while this dialog is open. Changes made in this
dialog can be undone and redone with the standard undo/redo buttons and menu items.

(¥ © Edit Plot Outputs - AptPlot 2 (PlotStep) (X
O E & %

ALP_APF ‘|  General [ | Show Disabled
> ALP_PDF | name [ALP_APF 1E;
<> ALP PNG :
4> TLN_APF | Type |AptPlot File [~]|?
+> TLN_PDF Show Connection | ® True O False @
4> TLN_PNG : —

‘| Plot [E ALPN_Plot E|?
Output File [1] Output Defined [E7||F

Close

Figure 5.47. AptPlot Step Edit Outputs Dialog

On the left side of the dialog isalist of outputs created by the AptPlot step. On the right side of
the dialog are the properties for the selected output. The toolbar at the top can be used to add,
remove, and reorder outputs. Each output added in this dialog adds another output to the step,
visible on itsright side when displayedin a2D View.

Outputs have the following properties.
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» Name- The name of the output. Outputs must be unique among outputsin aparticular AptPlot
step. This name specifies the label for the corresponding output on the step.

» Type- Indicates the type of generated file. The standard image outputs supported by AptPlot
are provided. The following additional output types are provided.
» AptPlot File- createsan AptPlot File (APF) that can be used to recreate the plot in AptPlot.
e ASCII - creates an ASCII file of space-delimited columns of data.
» VariablesASCII - creates an AptPlot Equation Interpreter variablesfilein ASCII form.
» VariablesPIB - creates an AptPlot Equitation Interpreter variablesfilein PIB form.

» Show Connection - determines whether the connection for the output is displayed on the step.

» Plot - the plot represented by this output. For image types, this defines the completed plot
output to the image. For others, it defines which data sets are available for export.

» Exported Set - When Typeis set to ASCI|, this indicates the data set written to the ASCI|
datafile.

» Exported Sets - When Type is set to Variables ASCII or Variables PIB, this is used to
determinethe data setswritten to the variablesfile, aswell asthe names of the vectorsassigned
to each set.

» OutputsFile- Indicates the external file or step output connected to the AptPlot step outpuit.
The Edit button opens the Define Outputs Files dialog used to manually edit the output (see
the section called “ Output Files’).

5.8. Python Directed Job Streams

Python Directed streams are controlled by a user-specified Python script. These streams make
use of SNAP's Python bindings to create job streams that are much more dynamic than their
graphical counterparts. Detailed documentation for these bindings can befoundin HTML format
in the file doc/python/snap/index.html included with the SNAP installation.

Both graphical and Python streams can execute the same applications and manipulate the same
models. Python directed streams, however, have access to the power and flexibility of Python.
This enables the use scientific and mathematical libraries such as NumPy, SciPy, and PyGSL,
in the context of a running job stream. It allows access to resources outside the stream such as
relational databases, to retrieve data guiding a stream or to store processed results. It also opens
the door for looping and convergence capabilities not available in a graphical context.

Continue to Section 5.8.1, “Building a Stream with Python” for an overview of how to build a
Python Directed Job Stream.

Python Directed streams can be created as components in the Model Editor like graphical
streams. This allows streams that make direct use of a model to be edited and submitted in the
context of that model. These properties of a Job Stream component are described in more detail
in Section 5.3.1, “Job Streams”’.

Python Directed streams can also be submitted using the command-line submit utility described
in Section 5.8.5, “ Submitting from the Command-Line”.
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5.8.1. Building a Stream with Python

A Python Directed stream is essentially a user-specified script that creates "Actors' and adds
them to the running stream. Each actor represents one execution of an application. These scripts
typically open, import, or reference, input model sthat are passed to each application viaitsactor.
So, for example: Opening an MED file and passing the resulting model astheinput to an analysis
code.

Using the TRACE analysis code, this example would look something like the following.

inmport pathlib

fromsnap inport streans

fromsnap inmport nodel _editor

from snap. codes.trace i nport TraceActor

# open the standpi pe nodel
standpi pe = nodel _editor. open_nodel ("/share/ proj ect/standpi pe/ st andpi pe. med")

# setup the TRACE steady state actor w th standpipe
# as its tracin input
ss = TraceAct or (name="SS", traci n=standpi pe)

# Add the TRACE job to the currently running stream
streans. get _strean().add(ss)

# Wait for the TRACE job to finish
streans. get_stream().wait()

In this example, the first import is the Python built-in pathlib library that is used by the SNAP
bindings to handle system-dependent paths. The second two imports are the Python bindings for
Job Streams and the Model Editor. The fourth is the the code support module for the TRACE
analysis code. These modules are described in more detail in Section 5.8.2, “SNAP Python
Modules’.

The next linein the exampleisthe cal to the model _editor modulesopen_nodel () method.
This call opensthe given MED file (standpipe.med) in the Model Editor and returns areference
to the model so it may be used later.

The next line creates a TRACE "Actor" object and gives it the name "SS' for "Steady State”. It
aso passes in the newly opened standpipe model for the "tracin” parameter. Tracin is the name
of the input model for the TRACE analysis code. This says that the standpipe model should be
automatically exported and passed along as the input model for the TRACE job.

The snap.streeamsmodulesget _st r eam() method returnsareferenceto the current streamin
the next line. Thisreference isthen used by the streeam'sadd( . . . ) method to add the TRACE
job to the stream's job queue. The add method takes either asingle Actor or alist of Actorsthat
will be added to the stream.

Thefina line callsthe stream'swai t () method to pause the Python script until the stream has
no jobs left to execute. This alows the script to wait for the Actors it has added to complete
before it goes on. Though that doesn't matter for this small example, streams that create Actors
in loops, such as convergence or optimization, will need to wait for results before continuing.

This example can be extended to show afew of the more essential features such aslog messages,
downstream tasks, restart cases, explicit Path references, and pre/post execution Python.

# add a note to the stream| og
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streans. get_stream().logger.info("Steady State conplete.")

Thispart sendsasimple"info" log messageto the stream log file. The stream property "logger” is
areferenceto alLogger from the built-in "logging”" module. For convenience, nearly every object
in the stream system has areference to asimilar logger. Any messages sent to these loggers will
be sent directly to the stream log, availablein Job Status.

# setup the first version of the transient

first_tr = TraceActor("First_TR',
traci n=st andpi pe. case("First"),
trcrst=ss.trctpr)

This portion creates an Actor with the name "First_TR" (first transient). This actor is using the
TPR file from the steady state job (ss.trctpr) for its restart input (trcrst). This syntax requests
that the steady state TPR file be copied to the first transient job's location when required. Like
the steady state job above, the tracin input is also coming from the standpipe model. This time,
however, it is requesting that the Restart Case component named "First" be exported and used
rather than the base standpipe model.

# setup the second version of the transient
second_tr = TraceActor("Second_TR")

This portion creates an Actor named "Second_TR" (second transient) but does not include any
input filesin the constructor. These inputs will be specified explicitly instead.

# get the TPRfile fromthe steady state job
ss.trctpr >> second_tr.trcrst

In some cases, it ismore convenient to specify an Actor'sinputs after it is created. The right shift
(>>) and left shift (<<) operators are used to make these "connections'. These operators are seen
as "arrows' pointing in the direction that the file will be passed. In this case, the TPR output
of the steady state job (ss.trctpr) is being passed as the restart input to the second transient job
(second_tr.trerst). This syntax, like that used for the first transient, requests that the steady state
TPR file be copied to the second transient job's location when required.

Note  This same operation could be performed using the left shift (<<) operator smply by
reversing the parameters: second_tr.trcrst << ss.trctpr

# get the restart input file froma file on disk
pat hli b. Pat h(' / share/ project/standpi pe/long_transient.inp') >> second_tr.tracin

This section uses the right shift (>>) operator to connect an existing restart input model from a
location on disk. The location is specified using a Path from the Python built-in pathlib library.
Theright shift operator isaconvenient way to connect input filesthat have already been exported
aswell asthose that will be modified by some external process prior to execution.

# create a function for the second transient to run just before it executes.
def my_pre_execute_function():

fromsnap inport tasks

tasks. get _l ogger().critical ("Pre-Execute function called.")

# create a function for the second transient to run just after it executes.
def my_post_execute_function():

fromsnap inport tasks

tasks. get_l ogger().critical ("Post-Execute function called.")

This part of the example defines two functions: one to run before the job executes and one to run
after. These functions will be used in the next part to provide pre and post execution behavior
for the second transient actor.
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5.8.2.

Note that both of these functionsimport thesnap. t asks module. Thesnap. t asks module
contains al of the helper and utility methods provided to interact with the task: file locations,
keywords, etc.. For more information about this module, refer to Section 5.8.2, “SNAP Python
Modules’.

second_tr. pre_execute = my_pre_execute_function
second_tr. post_execute = my_post_execute_function

Thesetwo linesillustrate ssimplicity of pre and post execute scripting in python streams. First the
pre_execut e andthenthepost _execut e propertiesare set to referencethetwo previously
defined functions. Thisindicatesto the actor that it should passthe contents of each method to the
task on the server sidewhereit will be executed. This process usesthe built-in Pythoni nspect
module to retrieve the source code for each function then inserts them into the task.

# Add the TRACE jobs to the currently running streamand wait for themto finish
streans. get_strean().add([first_tr, second_tr])
streans. get_strean().wait()

Thisfinal section adds the TRACE jobs to the stream's job queue and waits for them to finish.

Thisexampleisintended to show how to build the simplest of job streamsusing only the TRACE
analysis code. Additional Python stream examplesillustrating other features and analysis codes
are included with SNAP in the SNAP/ Sanpl es/ directory.

SNAP Python Modules

The SNAP's Python bindings are included as a collection of six modulesin the python/ directory
of the SNAP ingtallation. These modules are automatically added to the PYTHONPATH
environment variable when executing a script. They are also documented using NumPy-style
docstrings so they can be added to the project resources of a Python editor or IDE to provide
code completion and pop-up help.

» snap - The SNAP hindings package that includes support for Python Directed Job Streams
(snap. st reans) and the Model Editor (snap. nodel _edi t or).

* snap. codes - The package containing all analysis code support modules. This includes
fast (FAST),t race (TRACE),nel cor (MELGEN/MELCOR), bl ackbox (Black Box),
and other supported codes.

e snap. st reans - The core module that provides access to the SNAP Job Stream system
and the currently running stream. This includes the Stream, Actor, File Handle, and Keyword
classes. It aso provides the logic that handles connections between actors and automatically
exporting models from the Model Editor.

* snap. streans. appl i cati ons - A set of classes and accessors that wrap the the set of
application definitions available to the running stream. Application definitions are created in
Configuration Tool and described in Section 3.5, “ Applications’.

e snap.streans.fil e_types - A setof classes and accessors that wrap the the set of file
typesavailableto the running stream. Thismoduleis not often used directly by Python streams.

* snap. streans. paranetrics - A collection of utilities that can be used to create
parametric jobs. This module currently contains the ParametricTable class that wraps
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the values specified in the Parametric Utility Job Stream component property. Refer to
Section 5.8.4, “Parametric Table” for more detailed information about these utilities.

* snap. streans. pl at f or ms - The platform (cluster) support module of the SNAP Job
Stream system.

* snap. st reans. sear ch - The stream file searching module is used to find files in either
the running stream or acompleted locally accessible stream. It can search for filesby filetype,
actor name, task or file keywords, file names, etc..

For example, searching for the TRACE TPR files with afile keyword "alpn" greater than 0.5
would look much like the following.

files = snap.streams. get_strean().search().type_eq(" TRACE TPR")
.file_kw gte("al pn", 0.5)
.result()

This feature is intended to be used as file and keyword based conditional logic. It could be
to perform additional post-processing on only those tasks that meet a specific set of critera. It
could also be used to eliminate failures from a series of jobs.

e snap. util s-A setof utility modulesused by the SNAP bindingsand analysis code module
implementations.

* snap. nodel _edi t or - Thismodule providesaset of bindingsfor the SNAP Model Editor
and logic to automatically manage an instance in the background. It provides access to a
widearray of featuresincluding batch commands, plug-in specific models, restart cases, initia
condition sets, etc..

* snap. t asks - Thismodule containsall of the hel per and utility methods provided to interact
with the task: file locations, keywords, etc..

Note  For more detailed information about each of these modules, refer to the auto-generated
APl documentation provided in the doc/ pyt hon/ snap/ directory of the SNAP
installation. This directory contains HTML files that describe each modul€e's public
classes, properties, and methods.

5.8.3. Bundled Files

The stream's bundled files will be transmitted with the stream to the server during submission.
This can be plot files, table data, input models, and anything else required by the stream. Up to
250 megabytes of files can be included with the stream.

Files that are bundled with the stream are extracted on the server side just before the
script begins. Scripts can access these files via the stream's get _bundl ed file and
find_bundl ed fil es methods. Like nearly al file path related properties in the SNAP
bindings, these methods return built-in Python pat hl i b. Pat h objects.

For example: Opening asingle bundled datafile called myf i | e. dat might look like this.

stream = snap. streans. get_streamn()
path = stream get _bundl ed_file("mnmyfile.dat")
mydata = path. open("r")

SNAP User's Manual 144



Python Directed Job Streams

Finding the list of bundled PMAXSfiles for a PARCS job would resemble the following.

nmy_j ob. add_pnax(stream find_bundl ed_files('*. PMAX ))

When using a Job Stream component, the model's MED file is automatically bundled with a
stream. If it is an Engineering Template model then all of its Reference Models will be bundled
aswell. Refer to the section called “Bundled Files’ for more information about this process.

5.8.4. Parametric Table

Parametric Tables are one way to emulate the parametric tasks features of graphical streams
within a Python directed stream. They are used to apply a set of independent varaible values to
the SNAP Variablesin amodel. They can be created either using the Parametric Table property
of aJob Stream component or they can be loaded from a spreadsheet in either CSV or Microsoft
Excel XLSX format.

The table data structures are defined in the snap.sterams.parametrics module containing the
ParametricTable, TableRow, and TableCell, classes. M ore detailed information about parametric
tables can be found in the auto-generated APl documentation provided in the doc/ pyt hon/
snap/ streans/ directory of the SNAP installation.

Parametric Table Example

The following example illustrates the use of a parametric table using the TRACE Standpipe
model included with SNAP. Each section of the example will be described in more detail below.

01: inport snap.streans as streans

02: inport snap.nodel _editor as nodel _editor
03: from snap.codes.trace inport *

04: inport paranetric

05:

06: stream = streans. get_strean()

07:

08: ny_nodel = nodel _editor.open_nodel ('/user/|ocal /SNAP/ Sanpl es/ TRACE/ St andPi pe/ st andpi pe. med')
09:

10: for row in paranetric. TABLE:

11: row. appl y_val ues(ny_nodel )

12: actor_nane = row. new_task_nane(' MyJob")

13: trace = TraceActor(actor_nane, traci n=ny_nodel)
14: stream add(trace)

15:

16: ny_nodel . cl ear _paranetri c_keywords()

The first three lines are fairly typical imports for a Python Directed job stream. The first two
import SNAP's job streams and Model Editor modules so they can be used to export models
and execute them. The third imports the contents of the TRACE analysis code support module
(snap. codes. trace).

01: inport snap.streans as streamns

02: inmport snap.nodel _editor as nodel _editor
03: from snap. codes.trace inport *

04: inmport paranetric

The last import, par anet ri c, is specific to the Parametric Table property of a Job Stream
component. The 'parametric’ module will be generated using the tabular data specified in the
component. An example of asmall generated parametric table with three independent variables
and three dependent variablesis given below.

145 SNAP User's Manual



Python Directed Job Streams

# generated paranetrics. py exanple
i mport snap.streans. paranetrics

TABLE = snap. streans. paranetrics. Paranetri cTabl e()
TABLE. set _col um_nanes('x1', 'x2', 'x3")

TABLE. add_r ow ("1.0, 2.0, '3.0")
TABLE. add_r ow (*2.0, "3.0', '4.0")
TABLE. add_r ow ("3.0', "4.0', '5.0")
TABLE. dependents = ['yl', 'y2', 'y3']

Lines 6-8 of the example get areference to the currently running stream and open the standpipe
model included with SNAP.

06: stream = streans. get_streamn()
07:
08: ny_nodel = nodel _editor.open_nodel ('/user/| ocal/ SNAP/ Sanpl es/ TRACE/ St andPi pe/ st andpi pe. med' )

Line 10 iterates over the rows in the generated table. Each of these rows is represented by a
TableRow instance (snap.streams. parametrics. TableRow) which can be used to accessthe values
specified for that row.

10: for row in paranetric. TABLE:

The apply_values method on line 11 applies the values of this table row to the SNAP Variables
inmy_nodel (an MEDModel instance). The SNAP Variables whose names correspond to the
table's column names will be assigned the value in the given row for that column. Parametric
keywordswill be created in the given MEDModel for each of these independent variables. Refer
to the auto-generated APl documentation for more detailed information about TableRow and the
apply_values method.

10: for row in paranetric. TABLE:

11: row. appl y_val ues(ny_nodel )

12: actor_nane = row. new_task_nane(' MyJob')

13: trace = TraceActor(actor_nane, tracin=ny_nodel)
14: stream add(trace)

Line 12 uses TableRow's new_t ask_name method to create a name for the new actor.
This method creates a new task name in the form [ prefi x] _[task_i ndex] where
t ask_i ndex ispadded on the left with zeros to match the largest number available (minimum
of two). So 100 rows would be prefix_001, 1000 would be prefix_0001, and so on.

Lines 13 and 14 create and submit a new TRACE job using my_model as the input.

16: my_nodel . cl ear _parametri c_keywor ds()

Line 16 discards the parametric keywords defined in ny_nodel so that they will not be applied
to future exports. If the model will not be used again after this point then this step is unnecessary.
Thismethod isintended to be used when working with amodel for non-parametric purposes just
after performing parametric operations.

5.8.5. Submitting from the Command-Line

The SNAP installation includes a platform-specific launcher for the stream submit utility. For
Windows, this is an executable (submit.exe), and for UNIX type systems (including Apple
0OSX) thisis ashell script (submit.sh). The launcher is placed in the bin/ directory of the SNAP
installation and can be executed directly from the command line.
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submt [--platforne] [--python=] [Root Folder]/[Location]/<Name>

<python script> [Bundled File 1] [Bundled File 2] ...[Bundled

File n]

Argument Description

--debug Enables debug-level logging for the stream. (optional)

--platform=[name] The ID of the platform that this stream will be submitted to.
The'Local’ platform is used if none is specified. (optional)

--python="[path]" The location of the python executable that will be used to

execute the script. If noneis specified then the application
definition called "Python" will be used instead. (optional)

Root Folder Thefirst root folder is used if noneis specified. (optional)

Location Therelative location of this stream in relation to the selected
root folder. (optional)

Name The name for thisjob stream. Thiswill be used to generate
the relative path for the tasks that make up this stream.
(required)

Bundled File A filelocation of afile that should be bundled with the

stream. This parameter can appear any number of times. This
isdescribed in Section 5.8.3, “Bundled Files’. (optional)

5.9. Sequences

A Job Stream Sequence is a set of Job Streams that will be executed in order. Each entry (Job
Stream) in the Sequence will be executed inturn until all of the entries have been completed. Each
of these Job Streams may be submitted multiple times as separate "iterations'. A user-defined
Python script can be defined for each Job Stream that controls its execution. The script can
be used to change input files, variable values, and the number of times the Job Stream will be
submitted.

The sequence submission process will package all of the filesrequired for its Job Streamsinto a
single submission package. Thisincludes al paralldl input files used by SNAP plug-ins, such as
PARCS cross-section files. The current model and any Engineering Template reference models
will aso beincluded in the submission package. This package is transmitted to the Calculation
Server at submit time. The Sequence Manager application, packaged with SNAP, processes the
input file, unpackages the source files, and submits the specified Job Streams.

The Job Streams in a sequence will be submitted to alocation in the Calculation Server defined
by the Relative Location of the sequence and the sequence name. This will replace the relative
path value for each of the job streams, if one is specified. Iterative sequence entries (i.e. those
that will execute more than once) will be futher segregated using the base name of the Job Stream
followed by an iteration number. For example: "MyStream_001", "MyStream_002", etc..

Sequence entries, after the first entry, can use dynamic file replacement to define the locations
of External Files and File Sets. This provides the ahility to chain Job Streams together using the
output files of one stream asinputs for subsequent streams. The dynamic file replacement allows
the available files to be searched using a range of criteriaincluding file type, keyword values,
and iteration number.
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5.9.1. Sequence Dialog

The Sequence editing dialog, shown below in Figure 5.48, “Job Stream Sequences Editing
Dialog”, may be opened by selecting the Job Stream node in the Navigator and editing the
Sequences property. Thisdialog has atree of Sequences on the left with each Sequence's Entries
aschild nodes. Theright side of the dial og displays the properties of the selected node (Sequence
or Eequence Entry) on the left. The main toolbar is at the top of the dialog and contains various
buttons for creating and editing Sequences.

L Standpipe (standpipe.med) - UncertaintySecuence X
& G| W A v ¥ |4

¢ ob [UncertaintySequence :| | = General []Show Disabled
% Et:?:_\t’i}::: Mame [UncertaintySequence | [y
Description <none: "'a ?
Platform |Local |v| ™ P
Root Folder |runs |v| P
Relative Location |[SEQ_TEST/ Hiak
Log Level |Information |v | ™ P
View in Job Status | @ Yes () No ™ P

Figure 5.48. Job Stream Sequences Editing Dialog

Sequences Toolbar

The main toolbar has buttons to create and reorder Sequences and Entries, validate a Sequence,
and submit a Sequence.

& & | T &*&?f%\

\ Submit Button
Validate Button
Move Down Button
Move Up Button
Delete Button
MNew Sequence Entry Button

New Sequence Button
Figure 5.49. Job Stream Sequences Toolbar
* New Sequence Button: This button adds a new Job Stream Sequence to the current model.

* New Sequence Entry Button: This button adds a new Entry (Job Stream) to the currently
selected Sequence. This button will only be enabled when a Sequence is selected in the tree
and the model contains a Job Stream that is not already included in the selected sequence.

» Delete Button: Thisbutton removes whatever is selected in thetree. If a Sequenceisremoved
al of its Entries will also be removed.
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* Move Up Button: This moves the selected element in the tree one node higher.
 Move Down Button: This moves the selected element in the tree one node lower.

Validate Button: This button validates the selected Sequence. If the Sequence contains any
errors, an error report dialog will be displayed. Sequences with errors cannot be submitted.

» Submit Button: This button submits the current Sequence to the selected platform.

Platform
The platform (i.e. computer system) that the Sequence will be submitted to by default. This
selection determines how the Sequence's platform related properties will be displayed. For

example: The Root Folder property is only displayed when the "Local" (local Calculation
Server) platform is selected. Currently only the Local Calculation Server is supported.

Platform Properties

This property is used to customize the way the Sequence is submitted to the selected Platform.

Root Folder

This property determines where on the local Calculation Server the sequence will be executed.
The E (Edit) button to the right of the root folder selector can be used to add/remove folders for
thelocal Calculation Server.

=] | 4| Edit Calculation Server Root Folders = &3
O T &
Name Location
runs /home/share/runs
samples /home/share/samples
| oK || Cancel |

Figure 5.50. Calculation Server Root Folders

Note  Only the"Local" platform (local Calculation Server) uses the Root Folder property.

Relative Location

The location of the Sequence within the selected Root Folder or Staging Location. Thisrelative
location and the current Sequence name will be used in place of the Relative Locations of each
of the included Job Streams.

Log Level

Thisenumeration definesthe level of detail that will beincluded in the Sequence and Job Stream
log files. The selected value represents the minimum message level to display. For example,
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selecting Information defines that all messages flagged as Information, Warning, or Critical
will be included, but not messages flagged as Debug.

View In Job Status

This flag indicates whether Job Status should be opened, with the Sequence automatically
selected, after it is submitted. If Yesis selected, the Sequence will be opened and brought to the
front of the screen. If an instance of Job Statusis already available, that instance will be brought
to the front of the screen.

5.9.2. Sequence Entries

A Sequence Entry represents a single Job Stream in a Sequence. Each Entry may include an
initialization script, Dynamic File Replacements, and an iteration script. The Entry is submitted
to the Cal culation Server by the Sequence Manager using a packaged copy of therelevent models
an accessory files. All parallel filesrequired for the Sequence Entry submissionswill be packaged
along with the Sequence when it is submitted.

Setup Script

The Setup Script is a Python script that will be executed before the entry's Job Stream is
submitted. This script alows variable values to be set and Job Stream file locations to be re-
defined. The pand includes standard clipboard toolbar buttons, import/export buttons, and a
syntax validation button.

Note  The syntax validation button checks the Python syntax of the script but does not
guarantee that it will run with without errors. Runtime errors will appear in the
.py_screen file in the Sequence staging folder.

f O Setup Script |/'D Dynamic File Replacement |/ O Iterate Script |

-@1@ ty @ &l i v Examples ¥

set_variable("STOV", 10000.0)

1:1 1 lines

Figure5.51. Initialization Script

Dynamic File Replacement

Dynamic File Replacement is a graphical system for building a Python script to replace the file
locations of External Filesand File Sets of a Sequence Entry with the output filesfrom preceding
Sequence Job Streams. These file replacements are added on the Dynamic File Replacement
panel, shownin Figure 5.52, “ Dynamic File Replacement”. Thelist on theleft showsthe existing
file replacments for the current Sequence. The panel on the right shows the generated Python
script for the selected replacement.
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[ © Setup Script [ @ Dynamic File Replacement |’ @ Iterate Script
I |

¥ [5 External File 2 (Restart) get_ﬁ1e_§earﬁh0_c1eﬁlro
File Tyoe [= [+ |[TRACETPR ~8 SEtJocammcgpe{iiﬁa‘;_éearcho. )
| —
Stream |= |v| SteadyState |v| X| , last_iterationQ . resultd
<Bf

Iteration EE last

Figure 5.52. Dynamic File Replacement

A Dynamic File Replacement consists of search criteria used to restrict the available files. All
newly created file replacements start with asingle "File Type" criteria defined (see below). This
initial criteria can be removed or changed to any other available critera. The availablefile search
criteria are described below.

Stream: Search the available files by stream name. This allows the equals and not equals
operations.

Iteration: Search by the iteration number. The word "Last", when used with the equals
operation, resultsin acustom command. Thistype allowsthe equals, not equals, lessthan, less
than or equals, greater than, and greater than or equals operations.

Step Type: Search the available files by the type of step that produced the files. This type
allows the equals and not equals operations.

Step Name: Search the available files by the name of the step that produced the files. This
type alows the equals and not equals operations.

Step Keywor d: Search the available files by the name and value of a step keyword. Thistype
allows the equals, not equals, less than, less than or equals, greater than, and greater than or
equals operations.

File Type: Search the available files by the file type. This type allows the equals and not
equals operations.

File Name: Search the availablefiles by the output file name. Thistype allows the equals and
not equals operations.

FileLabel: Search theavailablefilesby thelabel of the output file. Thistype allowsthe equals
and not equals operations.

File Keyword: Search the available files by the name and value of afile keyword. Thistype
allows the equals, not equals, less than, less than or equals, greater than, and greater than or
equals operations.
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The Dynamic File Replacement panel attempts to determine if the defined set of criteria will
return asinglefile (Externa File) or at least onefile(File Set). If a Step Keyword or File Keyword
criteriaisincluded in the search then no prediction can be made.

Note  The Python code displayed on the right side of the panel can be copied into the Setup
Script and modified to add more complex file replacements.

Iteration Script

The Iteration Script controls the number of times a Job Stream will be executed and can change
file locations and/or variable values to steer the calculation. Task and file keywords, produced
in preceding executions, provide input between executions.

Note Loca variable values defined in the Iteration script are not preserved between
executions.

r @ Setup Script r @ Dynamic File Replacement r O Iterate Script

M: Oy @ I% i v Examples ¥

STDV = get_variable("STDV")
set_variable("STOV", STDV+5000)

1:1 2 lines

Maximum lterations | 10|

Figure 5.53. Sequence Iteration Script

The Iteration Script panel includes the Maximum Iterations field. This is a hard maximum on
the number of times the Job Stream will be submitted. This maximum may be further limited by
callingtheset fi ni shed() method (see Section 5.9.3, “Python Built-ins for Sequences’).

5.9.3. Python Built-ins for Sequences

Thefollowing built-in Python classes and methods are avail ablefor the Setup and I teration scripts
of a Sequence Entry.

General

The following are general Python methods available in the Setup and Iteration Scripts.

» get _keywor d( nane) : Returnsthe value of akeyword corresponding to the given full path
from the previous iteration.

« get _vari abl e( name) : Returns the value of avariable corresponding to the given name
set in the previous iteration. Note: this method returns a typed value. Real variables are type
Float, Boolean variables are type Boolean etc.

e set _variabl e(name, val ue) : Setsthe value of avariable for the next iteration.

» get _file_search():Returnstheinstance of the Search class (described below) that will
be used for thisiteration.
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Entry

get _iteration_nunber () : Thisreturnsthe current iteration number.

set _fi ni shed() : Thismethod indicatesto the Sequence Manager that no more executions
of this Sequence Entry (and thus Job Stream) are required.

i s_finished():ReturnsTrueif the set_finished() method has been called.

get _sequence_narme( ) : This method returns the name of the Sequence that is being
executed.

get _sequence_stagi ng_Il ocati on(): This method returns the folder used by the
Sequence for intermediate files, logs, etc..

set | ocation(nane, |ocation): Thismethod setsthelocation of an external fileto
the provided SearchResullt.

set | ocations(nane, | ocations): Thismethod setsthe file locations of afile set
to the provided SearchResult set.

This class represents a single Sequence Entry in the Sequence.

get _iterations(): This method returns the set of Iterations objects that describe the
execution of the Sequence Entry.

lteration

This class represents a single execution of a Sequence Entry's Job Stream. Job Streams that are
executed multiple times will be represented by multiple Iteration objects.

Search

get _stream nane() : Returnsthe name of the Job Stream executed during this iteration.
This name includes the iteration number as a suffix (e.g. MyStream 001, MyStream_025,
etc.).

get _stream | ocati on(): Returns the directory location where the Job Stream was
executed.

get _keywor ds() : Returnsthe set of Keywordsin thisiteration.

get _keywor d( nane) : Returns the typed value of the Keyword with the given name.

This class performs file searches on all of the previously completed Job Streams. This includes
all the previous Sequence Entries as well as the previous Iterations of the current Sequence.

Note  Inthefollowing criteria, floating point keyword value matching hasatolerance of 1.0E-

9.
cl ear () : Clearsthe search criteriato prepare for a new search.

resul ts(): Returns alist of SearchResults based on the existing criteria, or None if there
are no matching files.
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resul t () : Returnsasingle SearchResult based on the existing criteria. Note thiswill return
thefirst file that matches al of the critieria.

entry_EQ(nane) : Adds a search criteria which requires the entry name to match the
parameter.

ent ry_NE( nane) : Adds asearch criteriawhich requires the entry nameto NOT match the
parameter.

iterati on_EQ nane): Adds a search criteria which requires the iteration number to
match the parameter

i teration_NE(nane):Addsasearch criteriawhich requirestheiteration number to NOT
match the parameter.

| ast _iteration(): Addsasearch criteriathat selects the last iteration executed.
| ast _iterations(count):Addsasearch criteriathat selectsthe last 'N' iterations

st ep_nane_EQ nane) : Adds a search criteria which requires the step name to match the
parameter.

st ep_nane_NE( nane) : Addsasearch criteriawhich requiresthe step nameto NOT match
the parameter.

step_t ype_EQ(t ypeNane) : Addsasearch criteriawhich requiresthe step type to match
the parameter.

step_type_ NE(typeNane) : Adds asearch criteriawhich requires the step typeto NOT
match the parameter.

task_nane_EQ nane) : Adds a search criteria which requires the task name to match the
parameter. Thetask name isthe step name with aparametric task number suffix, e.g step TO1,
step T99, etc.

t ask_nane_NE( nane) : Adds a search criteria which requires that the task name NOT
match the parameter. The task name is the step hame with a parametric task number suffix,
e.gstep _TO1, step_T99, etc.

task_kw _EQ nane, val ue): Addsa search criteria which requires the value of atask
keyword to match the provided value.

task_kw NE( nanme, val ue): Addsa search criteria which requires the value of atask
keyword to NOT match the provided value.

task_kw GT(nane, val ue): Addsa search criteria which requires the value of atask
keyword to be greater than the provided value.

task_kw GTE( nane, val ue): Addsasearch criteriawhich requiresthe value of atask
keyword to be greater than or equal to the provided value.

task_kw LT(nane, val ue): Addsa search criteria which requires the value of atask
keyword to be less than the provided value.
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task_kw LTE( name, val ue): Addsasearch criteriawhich requiresthe value of atask
keyword to be less than or equal to the provided value.

nane_EQ val ue) : Addsasearch criteriawhich requiresthefile nameto match the provided
value.

name_NE( val ue) : Adds a search criteria which requires the file name to NOT match the
provided value.

| abel _EQ val ue) : Addsasearch criteriawhich requiresthe output file label to match the
provided value.

| abel _NE(val ue) : Adds a search criteria which requires the output file label to NOT
match the provided value.

type_EQval ue) : Adds a search criteria which requires file type to match the provided
value.

t ype_NE(val ue) : Adds a search criteria which requires the file type to NOT match the
provided value.

file_kw EQ nane, val ue): Addsa search criteria which requires the value of afile
keyword to match the provided value.

file_kw NE(nane, val ue): Addsa search criteria which requires the value of afile
keyword to NOT match the provided value.

file_kw GI(nane, val ue): Addsa search criteria which requires the value of afile
keyword to be greater than the provided value.

file_kw GIE(name, val ue): Addsasearch criteriawhich requires the value of afile
keyword to be greater than or equal to the provided value.

file_kw LT(nane, val ue): Addsa search criteria which requires the value of afile
keyword to be less than the provided value.

file_kw LTE(name, val ue): Addsasearch criteriawhich requires the value of afile
keyword to be less than or equal to the provided value.

SearchResult

Thisclassrepresentsasinglefilereturned fromaSear ch. resul t s() call. The SearchResult
containsthe location on disk of the file aswell asal of the properties that can be used for search
criteria.

get | ocati on() : This method returns the file location for this search result.
get _ent ry() : Returnsthe name of the sequence entry where this file was produced.

get _iteration(): Returns the iteration number for the iteration where this file was
produced.

get _st ep_nane() : Returns the name of the step that produced thisfile.
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» get _task_name() : Returns the name of the task that produced this file. Thisis the same
as the step name, with the parametric task index suffix added.

» get _task_type() : Returnsthe application type that produced thisfile.
« get _file_nane(): Returnsthe name of thisfile.

« get _file_type(): Returnsthetype of thisfile.

« get _file_label (): Returnsthe ouput label for thisfile.

» get _task_keywords(): Returns al of the task keywords associated with this file as a
set of Keywords.

» get _task_keywor d( nane) : Returns the value of the task keyword on this file with the
provided name.

o get _file_keywords():Returnsall of thefile keywords associated with thisfile as a set
of Keywords.

« get _file_keyword(nane): Returns the value of the file keyword on this file with the
provided name.

Keyword
This class represents a keyword as a name/value pair.
» get _nane() : Returns the name (not the path) of this keyword.

» get _val ue() : Returnsthe value of this keyword.
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Figure 6.1. Example Animation Mask

SNAP's interactive and post-processing capabilities are predominately realized within its
animation displays. Within such a display, the results of a calculation may be animated in a
variety of ways.

Animation models (or "masks") are composed of Views containing anumber of visual elements,
each of which contain properties that may be edited in the Main Property View. An animation
display retrieves data from a Calculation Server and represents it visually in some fashion. This
data can be from actively running cal cul ations, completed cal culations, imported EXTDatafiles,
etc.

6.1. Creating a New Animation Model

Pressing the New button on the main toolbar will open the model type selection dialog as shown
inFigure 6.2, “New Model Dialog”. Select the Animation model option and press OK. Thiswill
create a new Animation model and add it to the Navigator. A single empty 2D view will aso
be created and opened.
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§d O select Model Type E3

5] Animation model
(& EngTemplate model
RS RELAP model
TRACE model

| OK || Cancel

Figure 6.2. New Model Dialog

6.2. Animation Components

Animation models contain several component types: Data Sources, Color Maps, Plot Definitions,
and Views. Creating and editing these componentsisidentical to other componentsin the Model
Editor. (Refer to Section 2.3.2, “ Creating and Editing Components” for more information.)

The majority of the objects in an Animation model are display beans and Annotations within
2D views. Refer to Section 6.8, “Display Beans” and Section 2.3.4, “ Creating Annotations” for
more information on the creation and use of display beans and Annotations.

6.3. Data Sources

An animation requires one or more Data Sources to animate data. A Data Source is most often a
reference to ajob on a Calculation Server. While animating, the Model Editor will retrieve data
from the Calculation Server and display visua representations of that data. This process repeats
until either the data is exhausted or the user interrupts the animation.

Each Animation Model requires one Master Data Source and may have any number of Save
Data Sources. Slave sources are other sources of datafrom a Calculation Server whose data will
be interpolated relative to the Master Data Source.

To specify ajob for a data source, first select the Data Source from the Data Sources category
in the Navigator. Then locate the Source Run URL property in the Main Property View and

press the red E* button to launch the Select Data Source dialog (shown in Figure 6.3, “ Select
Data Source Dialog”).
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] ) select Data Source (%]
Location: [calcsen://Local/runs/DEMQ/Parametric_Stream/Steady State 1
L Local Job Job Type |Status Submitted Completed Calc Time
- TRAC.E_ATF-*' |steady State 1 |[TRACE |Complete | Jan 31 08:31| Jan 31 08:31) No Data|*
runs! /|steady State_2 [TRACE |Complete | Jan 31 08:31| Jan 31 08:31] No Data

o B3 AVF_FILES/ :
¢ B DEMO/ i|Steady State 3 |TRACE |Complete | Jan 31 08:31| Jan 31 08:31| Mo Data

o Interactive_Stream/ Steady State 4 [TRACE |Complete | Jan 31 08:31| Jan 31 08:31| Mo Data

E Earar:tetritcﬁsttreamf_ :|steady_State_S |TRACE |Complete | Jan 31 08:31| Jan 31 08:31| Mo Data
ncertainty_Stream/| : ) ; ;

RELAPS/ ; Steady State & [TRACE |Complete | Jan 31 08:31| Jan 31 08:31| Mo Data

o B TRACE/ :|Transient_1 TRACE |Complete | Jan 31 08:31| Jan 31 08:31| Mo Data

4| | Il |> Transient_2 TRACE Complete | Jan 31 08:31| Jan 31 08:31| Mo Data |

‘ oK H Cancel

Figure 6.3. Select Data Source Dialog

Expanding each Calculation Server node in the job tree (on the left) will show the root folders
for that server. Expanding each folder will show any contained sub-folders and jobs. Selecting a
folder will display thelist of jobsin that folder (to theright). Selecting asinglejob in the tree will
show the details of that job to the right. Note that the L ocation field is updated when selecting
jobs. This location is the URL to the job that will be used for the Data Source. For example:
Figure 6.3, “ Select Data Source Dialog” shows a selected job (Stready _State 1) that isthe result
of a parametric TRACE run.

Note  Unlike other Animation components, Data Sources cannot be added to a view.

EXTDATA Channel Name Patterns

TheEXTDATA Channel Name Patterns group containsaset of patterns used to generate channel
names from Volume IDs for the Display Beans connected to this Data Source. The resulting
channel s can then be used with Color Mapsto display Liquid Temperature, Quality, etc., based on
the bean's selected Volume ID. This allows EXTDATA jobs that follow an appropriate naming
convention to be used with Display Beans that use Volume IDs in the same way as TRACE,
RELAPS5, or MELCOR jobs.

Patterns can be entered for liquid temperature, vapor temperature, saturation temperature,
pressure, void fraction, and quality. Note that Color Maps of type Fluid Condition require only
four of these patterns: liquid temperature, vapor temperature, saturation temperature, and void
fraction.

The string '%V' is used to represent the volume ID in these patterns. For example: The pattern
‘prefix-%V -suffix’ would result in the channel 'prefix-301A01-suffix' for volume ID 301A01.

Note  These patterns are only used when an Experimental Data (EXTDATA) job is selected
for this Data Source.

6.4. Sequenced Data Sources

The Animation Plug-in's Data Source component allows multiple Source Run URLs jobs to be
specified as a sequence. To enable this feature, set the Number of Sour ce Runs property to the
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number of jobs in the sequence (up to 4) then select each job in the sequence (as described in
Section 6.3, “Data Sources’) for the First, Second, Third and Fourth run URL properties.

«F Master (Transient) ™
¥ General [ ] show Disabled
Mame [Master | |}
Include in Animation @ True O False @
Master Source @ True O False @
Mumber of Source Runs||Two Source Runs J:I @
First Run URL calcserv:fiLocal/... /Transient ?
Second Run URL calc5er‘-.f:HLocalf...fSteady_State?
Minimum Included Time | [] @
Maximum Included Time | [] 7

Figure 6.4. Data Source Properties

When using a sequence of jobs the playback time will begin at the first job's start time with the
first job as the current job. When the playback time reaches the start time of the next job it will
become the current job and re-initialize all display beans to animate that job's data. The same
process will occur at the start time of the third job, and so on.

Note  Only the last job in a sequence can be actively running. The preceding jobs must be
completed.

The channel name list for a sequence is the union of the channel lists of the jobs included in the
sequence. Channels that are not available in the current job during an animation will behave in
the same manner as other undefined channels. (For example: The single volume bean is colored
flat gray.) When the current job changes to ajob that includes the previously undefined channel
it will be animated with the currently available data as normal.

6.5. The Python Data Source

The Python Data Source is used to animate data values that must be calculated based on data
from one or more Data Sources. These calculated values are stored in "virtual data channels" in
the python source. Virtual data channels can be selected and used in Display Beans like other
data channels.

The Python Data Source contai nstwo segments of user-defined Python codethat defineitsvirtual
data channels. These two segments are executed at different times: one during initialization, and
one at each timestep. Standard Python can be used in both segments, including the definition and
usage of functions, classes, etc..

» Thelnitialization Sour ceisthe block of Python source code executed upon activation of this
Python Data Source. This code should include:

» Theregistration of data channels from other Data Sources.

» Theassignment of initial values for virtual data channelsin this Python Data Source.
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» Theassignment of unit strings (s, Ibm, ft, etc.) for virtual data channelsin this Python Data
Source.

» Thedefinition of any methods or global variables that will be used in the Transient Source
during animation.

» TheTransient Sour ceisthe block of Python source code executed after each timestep of data
isretrieved from the master data source. This code should include:

» Theretrieval of current values for required data channels in other Data Sources.

» The assignment of new values for virtual data channels in this Python Data Source with
setChannel calls.

Both of these source segments are edited by using the source editor described below.

Python Source Editor

The source editor provides a syntax highlighted text editor (center) for editing initialization and
transient Python data source code. The Apply button below the source editor will apply the
current set of changeswithout closing the editor. The current cursor line and column is displayed
the left of the apply button.

Initialization Source

File Edit Insert Example

# Var is an alias to the Python Data Source. =l ; W oA Y =)

# For other data sources, use the source(Name) method to retrieve

# a reference to that source. Python Data Channels

50 = source("Master™) i ftime

. | [sintime

# Data channels required from Data Sources must be Register-ed in tempagtc

# the initialization block to ensure that data is retrieved for 1 tempbrit

# thenm. =| i||tempf-1080

# ) - i| [tempf-108010000

o re?sierg,,iempi‘q:::g:::l::::::::::::,,; | tempf-108020000
.register("tempf-108020000 g

S0.register("tempf-108030000™) it tempf-108030000

S0.register("tempf-108040000") tempf-108040000

S0.register("time-0") i [tempsi

setUnits("time-0", 50.getUnits("time-0")) il [costime

1]

| ftime-0

Figure 6.5. Python Data Source Source Editor

The virtua data channels in the python data source are displayed on the right side of the source
editor in the Python Data Channelslist. Virtual data channels can be added, removed, reordered,
and sorted using the toolbar above the list. To make a data channel available to Display Beans
in this Python Data Source, first add the channel name to thelist, then use callsto setChannel in
your Transient Source python codeto givethat channel avalue at each timestep. The samevirtua
data channel list can be edited in both the transient and initialization source editing windows.
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The first virtual data channel ("time") is automatically created and cannot be removed or
reordered. Itsvalue is assigned automatically to the master data source's current calculation time
plus the python data source's Begin Time Offset property.

Example Python code for the various data source specific methods can be found in the I nsert
Example menu.

Animation Utility Functions

The python data source provides a default set of general utility functions. It also provides a set
of unit conversion utility functions that will be described later.

* set Channel (name, val ue)

Sets the value of the virtual data channel with the given name. (Python Data Source Only)
e setUnits(nane, unitString)

Setsthe unit string of the virtual data channel with the given name. (Python Data Source Only)
e tinme()

Returns the current cal cul ation time of the data source in seconds. For the master data source,
thisisthe sametime that is displayed in the time toolbar and display bean.

e source( nane)

Returns a reference to the data source with the given name wrapped in an instance of
AnimSource (see below).

The Animation Source Class

The AnimSource class acts as a wrapper for animation data sources. It serves to simplify the
visible interface and provide automatic unit conversion for retrieved data channel values. The
following functions are available to AnimSource instances:

* regi ster(channel s)

Datachannelsin regular (i.e. non-python) Data Sources must be registered by theinitialization
source to ensure that they will be made available to the transient source during animation.
(Non-Python Data Sources Only)

e call__(name)

Returns the current value of the data channel with the given name in this data source. For
example, the following code retrievesthe current val ue of the data channel "tempf-1000" from
the AnimationSource reference " SO".

tenperature = SO("tenpf-1000")
» get Channel ( namne)

Thismethod isidentical to__cal | __( nane) above.
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* get Uni t s( name)

Returns the units string ("F", "btu/hr", etc.) of the data channel with the given name in this
data source. This method can be used to pass unit information from one data source to the
python data source in conjunction with the animation utility function set Uni t s( nane,
uni t Stri ng) described above.

e useSl Units()

Indicatesthat all datachannel valuesretrieved from this data source should bein Sl units. Note
that thisis the default behavior for al data sources.

See isSIUNits() below.

e useBritshUnits()
Indicates that all data channel values retrieved from this data source should be in British units.
See isBritishUnits() below.

* useAut oUni ts()

Indicatesthat all datachannel valuesretrieved from this data source should use the Engineering
Units setting for the Animation model to determine Sl or British conversion.

See isAutoUnits() below.

* isSlUnits()
Returnstrue if this data sourceis using Sl unitsfor al returned data values.
See useSIUnits() above.

e isBritishUnits()
Returnstrueif this data source is using British units for all returned data val ues.
See useBritishUnits() above.

e i SAut oUni ts()

Returns true if this data source is using automatic units conversion based on the Engineering
Units setting for the Animation model.

See useAutoUnits() above.

Unit Conversion Functions

The python data source includes a default set of unit conversions provided as global functions.
These functions are listed below.

Pressure

* psi a2Pa( val ue) - Pounds per Square Inch Absolute to Pascal
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» Pa2psi a(val ue) - Pascal to Pounds per Square Inch Absolute
Temperature

+ K2C(val ue) - Kelvinto Celsius

» K2F(val ue) - Kelvinto Fahrenheit

* K2R(val ue) - Kelvinto Rankine

e C2K(val ue) - Celsiusto Kelvin

* C2F(val ue) - Cesiusto Fahrenheit

* C2R(val ue) - Cesiusto Rankine

* F2K(val ue) - Fahrenheit to Kelvin

e F2C(val ue) - Fahrenheit to Celsius

* F2R(val ue) - Fahrenheit to Rankine

* R2K(val ue) - Rankineto Kelvin

* R2C(val ue) - Rankineto Celsius

* R2F(val ue) - Rankineto Fahrenheit

Sp. Volume

* CMpKG2CFpLBM val ue) - mkg to ft/lbm
* CFpLBM2CMpKGE val ue) - ftlbm to m¥kg
Int. Energy

* JpK&BTUpLBM val ue) - JkgtoBTU/Ibm
« BTUpLBMRJpKE val ue) - BTU/Ibm to Jkg

Mass Flux
* LBMpSFT2KGpSM val ue) - kg/m? to lbmi/ft?

* KGpSM2LBMpSFT(val ue) - lbm/ft? to kg/m?

6.6. Color Maps

A Color Map isauser defined range of colors and a corresponding user defined range of values
used for display bean animation. During an animation, a typical behavior of a display bean is
to change color based on the current value of its associated data channel. For example, a Single
Element display bean is depicted as arectangle. If it istied to ageneric color map with asingle
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segment ranging between values of 0 and 100, with respective colors of red and blue, when
animating a value of 75, the rectangle will appear as a deep red. Alternatively, when animating
avalue of 25, the rectangle will display a deep blue. Any values exceeding the minimum and
maximum values of the color map will be displayed by the colors defined for the minimum and
maximum values (alternatively, colors can be specified for out or range values).

As Color Maps are themsel ves components, any number can be created and optionally added to
a 2D View (see Figure 6.6, “Generic Color Map”).

Ceneric

100

Figure 6.6. Generic Color Map

The properties available for a Color Map are dependent on its current Color Map Type. Also,
the properties available for each type are completely separate from those for other types. For
example: the Segments specified for the Temper atur e type are independent of the Segments
specified for the Liquid Temperature type. This means that changing Color Map Type will
alter what property is being shown in the display beans using that map.

The Segments of acolor map are consecutive regions of increasing value that may have different
starting and ending colors. This allows for different regions of the overall color map to have
separate color values. The dialog for editing a color map's segments is displayed in Figure 6.7,

“Color Map Segments’.
ﬁ ) Generic Color Map - Define Range Segments B
Segment Start End Start End
Index Valug Value Color Color
1 0.0 100.0
2 100.0 1000.0
[ oc [ concel |

Figure 6.7. Color Map Segments

Temp / Pressure / Quality / Void Fraction

These color map typeswork with beansthat use either aVVolume ID or aData Channel to retrieve
animation data. These types use a sets of min/max values and min/max colors to determine the
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displayed color for each bean. For beans that use aVVolume 1D, the channel that is displayed will
be determined by the animation module, which loads the data from a graphicsfile.

Generic

This color map type allows minimum/maximum values (and colors) to be specified along with
Sl and British units for these values. Note that the engineering units MUST defined for proper
unit conversion.

Generic is the most flexible color map type for display beans that use the Volume 1D property.
When these beans use a color map of type Generic they will use a user-speficied pattern to
determine which data channel to animate. These patterns can be specified for each plug-in
currently loaded (i.e. one for TRACE, another for RELAPS). Refer to the pop-up help for the
Channel Name Patter ns property for more information on the pattern syntax.

The Nonlinear Scaling Option, Nonlinear Scaling Parameter, and Nonlinear Scaling Type
properties can be used to apply a nonlinear scale to the color map interpolation. When the
Nonlinear Scaling option is used the color map data will be scaled in a nonlinear fashion using
the supplied scaling parameter. The Nonlinear Scaling Type property determines the color map
depiction when displayed in drawn views.

Generic 2D

This color map type allows for a gradient to be applied along an X and Y axis. Colors are first
interpolated based on the data value in the Y direction, then transitions to a single fixed color
based on the data value in the X direction. The X Direction color can be specified as fixed at
either the minimum X value, or maximum X value. An examplefollowswiththe Y axishaving a
blueto red color gradient over the range 0to 100, and the X axishaving agradient that transitions
to whitefrom O to 1.

2D Color Map Example

£ 100.0
Z90.0
Z580.0
T 70.0
T 60.0
£ 50.0
T 40.0
= 30.0
T 20.0
T 10.0

L R N © 0.0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 L0

Figure 6.8. Generic 2D Color Map

The Generic 2D properties are available in asingle dialog via the Configuration property. The
Configuration dialog supports al of the propertiesin the Generic color map typelocated inthe Y
Direction tab, with an additional property set to definethe X direction color range datalocated in
the X Direction tab. Thisincludesthe Out of Range High/Low, Engineering Units, Channel Name
Patterns, and Nonlinear Scaling properties. While the X direction only supports a single color
segment via the Range Limit Minimum and Range Limit Maximum properties, the Y direction
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may have multiple color segments defined when the Multiple Ranges checkbox is enabled, or a
single color segment defined by the Range Start and Range End properties. Note that like the
Generic color map type, engineering units MUST be defined for proper unit conversion. The
Configuration dialog is displayed below.

@ Configure 2D Range Properties x

[ ¥ Direction | X Direction |

Engineering Units Sl: K, British: F, Factor: 1.8, Offset: -459.67
Channel Name Patterns - Not Defined -

[] Multiple Ranges

[]Nen-Linear Scaling |

Value Color
Range Start [s00.0 | (FY [0.0.255 i |
Range End [1500.0 | (F} [255.0,0 |
[v] Out of Range Low [500.0 | (Fy [255,255.255 |] -]
oOut of Range High  [1500.0 | t(F} [0.0,0 | =

Figure 6.9. 2D Range Configuration Dialog - Y Axis
@ Configure 2D Range Properties x

Y Direction | X Direction
Engineering Units SI: m, British: f, Factor: 3.2808399, Offset: 0.0
Channel Name Patterns - Not Defined -
[] Non-Linear Scaling
Range Limit Minimum 0.0 f
Range Limit Maximum [100.0 (f)

Value Color
Limit Direction |Fixed at Minimum |v| 0,0,0 =
[¥] Out of Range Low [0.0 | (f) [255,255.255 || v
Out of Range High  [99.0 | (f) [0.255.0 I ~]

Figure 6.10. 2D Range Configuration Dialog - X Axis

The Out of Range Low and Out of Range High properties can be used to constrain valid values
within the minimum and maximum values in each direction of the color map. When the Y
direction value is out of range and the X direction valueisinrange, the Y direction out of range
color isinterpolated with the current X direction color asif it was part of the defined color map.
When the X direction valueis out of range, the X direction out of range color will always be the
corresponding color. The out of range properties are optional and when inactive, out of range
datawill be treated as the minimum/maximum value.

The Generic 2D color map type can only be used with beans that use a Volume ID. The Y
direction Channel Name Pattern and X direction Channel Name Pattern in conjuction with
various volume bean Volume IDs will determine which data channels will be animated.
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Fluid Condition

This color map type displaysthe current fluid conditions of avolume (by VolumelD only ) asa
set of color ranges. Separate color ranges are specified for sub-cooled, saturated and superheated
liquid. For this color map type, the superheat and subcool values are specified as a number of
degrees from the saturation temperature.

Note  TheFluid Condition color map type can only be used with beansthat useaVVolumelD.

6.7. Animation Playback

®y g [ Time|----|s

Disconnect Data Source

Figure 6.11. Playback Controls

When an Animation Display is open, the Animation Playback Controlswill become availablein
the Main Toolbar. The playback controls are a collection of buttons used to drive an animation.
They are illustrated in Figure 6.11, “Playback Controls’ and Figure 6.12, “Playback Controls:
Connected”.

RO &E N 4d B > Bl Time: 98.03s

Fast forward
Skip forward
Stop
Play
Skip back
Rewind
Refresh
Analysis time

Disconnect Data Source
Figure 6.12. Playback Controls: Connected

» Connect Data Sour ce - Connects the Animation to the currently defined Data Sources. Once
connected to a Data Source, this button becomes the Disconnect Data Sour ce button. Only
one Animation Model may be connected at atime.

» Disconnect Data Sour ce - Disconnects from the current Data Sources.

» Analysis Time - Opens the Analysis Time dialog. Thisdialog is used seek a specific timein
the calculation, as well asto configure various time-related settings for the animation.

* Rewind - Moves the animation back to the first available time value.
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Skip Backward - Moves the animation backward by a fixed number of time steps. This
number of time steps can be configured in the Analysis Time dialog by changing the Skip
Forward/Back Steps.

Play Animation - Begins playback of the animation. Once pressed, this button becomes a
Pause button which can be used to pause playback.

Stop Animation - Halts the currently animating job. The Stop button is only available when
thejobiscurrently active (executing) and the current playback is at the last avail able timestep.

Skip Forward - Movesthe animation forward by afixed number of time steps. This number of
time steps can be configured in the Analysis Time dialog by changing the Skip Forwar d/Back
Steps.

Fast Forward - Moves the animation forward to the last avail able time value.

Note  Skip Forward and Skip Backward are not supported by all plug-ins.

6.8. Display Beans

Display beans are objects that can be added to a 2D view to display values retrieved from ajob
on aCalculation Server or an external data source. Display beans are created using the Insertion
Tool in the exact same way as Annotations. Display beans can aso be resized, reshaped and
moved in asimilar fashion to annotations.

Note  For most plug-ins the quickest way to create a simple display is to copy the contents

of a2D View (e.g. a set of interconnected pipes or control systems) and paste into an
Animation view.

Figure 6.13. display beans Example

Each bean displays its data in a different way but they all share a common set of functionality.
Thefollowing isalist of features supported by most display beans. In the case that a beans does
not support one of these features it will be noted in that bean's description.
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0 Pipe Segment b
¥ General [ |Show Disabled @
Data Source sk Master (Transient) E 2
Color Map [+ Fluid Condition Color Map ... E 7
Use Volume 1D ® True () False @
Volume ID 305010000 [s]|®
Command Menu | -not set- E @
Foreground Color |[0.8,0 I 7
Pipe Width | 10/ (9
Outline Thickness || 1|9
ToolTip Text [volume-305010000 | 19

Figure 6.14. Sample Properties

» Data Source - All display beans connect to at least one Data Source, some more than one.
Those beansthat use more than one Data Source include pop-up explaining what aspects of the
bean will use each source. Refer to Section 6.3, “ Data Sources’ for more detailed information
on Data Sources and Data Source selection.

Color Map - A Color Map is used to map a data value (or values) to a color for animation.
Refer to Section 6.6, “Color Maps” for more detailed information on Color Maps and Color
Map selection.

Channel Name - The name of the data channel (or often data channels) that will be animated
by the bean. Display beans that use a single data channel will most often use the channel
selector shown in Figure 6.15, “Channel Selection Dialog”. Beans that use multiple data
channels (such as the Axial Plot bean) include more customized selectors.

ﬁ © Available Channels B

Showing 22 of 679 possible.

pn-11A01
pn-1A01

pn-21A01
pn-21A02
pn-21A03
pn-21A04
pn-21A05 —

nn 21 ANE -
‘Filter |v| pn-*

| Ok || Cancel ‘

THIE

Figure 6.15. Channel Selection Dialog

Volume D - The Volume ID property is used by some display beans to animate sets of data
channels based on the current type of the Color Map selected for the bean. Thisis most often
used for properties such as void fraction, liquid temperature and fluid conditions where the
data channel names can beimplied based on the VVolume ID and color map type. In these cases,
the animation module (for the analysis code being animated) is responsible for determining
the required data channels.
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6.8.1.

Note A bean will only use either channel names or volume IDs to identify data values.
Some beans allow switching between the two.

» Tooltip Text - Thisisthetool-tip that isdisplayed when the mouseisover thebean. Optionally,

this tool-tip text can be avalid HTML document but if so it must include the <ht m > and
</ ht m > tags.

* Command Menu - The command menu an easy way to send interactive commands to a

calculation during animation. This feature allows the user select an interactive variable and
specify alist of values (and corresponding text for each name) for adisplay bean. Oncedefined,
these values can be sel ected from the Commands sub-menu of the right-click pop-up menu of
the bean. Selecting any of the menuitemsin the Commands menu will send the corresponding
value to the calculation as an interactive command.

=] () command Menu Editor (%]
Text Value
Open Cold Leg Break 1.0 -
Close Cold Leg Break 0.0 =
0.0 |
0.0 —
0.0 ¥
| 0K || Cancel

Figure 6.16. Command Menu Editor

The following sections describe the display beans included with the Animation plug-in broken
down by their sub-menu location in the Insertion Tool pop-up menu. Additional beans may be
installed separately or included with other pre-processor plug-ins. Refer to theindividual plug-in
users manuals for more information on the beans they include.

Control System

And

Control
Control Block
or

Signal variable
Trip

Trip (AND)

Er Trip (OR)

= Trip (XOR)

FYOVYLD NG

Figure 6.17. Control System Beans

The control systems beans are intended for use in creating logical representations of control
systems for animation. These beans do not actually perform any logic operations but merely
display the value of their selected data channels.
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6.8.1.1. And / Or / Control

aJt

Figure 6.18. And/ Or / Control Beans

The And, Or and Control beans (shown above) are more customized versions of the Single
Element bean that can be used to layout rough control systems for animation.

6.8.1.2. Control Block / Signal Variable / Trips

-not set—+ tnct set—% %’
-no_data- no data- 0 data-
-not set - -he

-no a- o-data- data-

Figure 6.19. Control Block, Signal Variable, and Trip Beans

The Control Block, Signal Variable and Trip beans are intended can be used to layout logical
control systems such as those in the TRACE and RELAP plug-ins. These beans can be created
viathelInsertion Tool or by pasting acontrol system type component into an animation view from
acode plug-in that supports control system display bean creation (such as TRACE or RELAPS).

These beans support the standard single data source and data channel along with a numerical
format (for the float display) and alabel to replace the data channel name when animating. In

addition, Sl and British units strings can be provided for display depending on the units setting
for the animation model.

6.8.2. Indicators

3D Graph O Fluid Level

Analog Dial 1™ Linear Dial

g Annunciator 7 polygon

B Axial Map @ Power-Flow Map

E AxialPlot [F] python Output Display
L Data Value Simple Annunciator
A Deflagration {*3 strip Plot

= Flow Indicator

Figure 6.20. I ndicator Beans

The Indicators group contains a set of more specialized beans for plotting and data display.
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6.8.2.1. 3D Graph

440.33

Fuel Temperature
@ Axial Node 9

Figure 6.21. 3D Graph Bean

The 3D Graph bean is a three dimensional representation of data values similar in nature to
the Stacked Element bean (see Stacked Element). Individual cells in the grid may be disabled,
allowing pattern-based selection of data channels to skip unneeded cells. Orientation, grid
spacing, and relative lengths of the X, Y, and Z axes can be customized. The example shownin
Figure6.21, “3D Graph Bean” displaysfuel temperatures, where all empty spacesinthegrid are
disabled cells. The following steps are required to setup a new 3D Graph Bean:

1. Insert anew 3D Graph bean using the Insert Tool.
2. Set the number of columns and rows in the bean with the Dimensions property.

3. Disable any unneeded cells by editing the Enabled Cells property. This displays a dialog of
toggle buttons which can be used to enable or disable each cell in the grid.

4. Specify data channel names for each element in the bean.

Open the Channel Nodes dialog by editing the Data Channels property of the bean. Thetable
at the top of this dialog contains the channel names for each element in the bean arranged by
row and column in the same order asthey will be rendered by the bean. These channels can be
input individually (by editing each table cell) or input in groups by selecting the Use Pattern
check box and specifying a Pattern.

5. Select an appropriate Color Map for the bean.

In addition to the normal bean customization, the 3D Graph bean provides the following
additional properties:

» Orientation - Determines the relative angles and lengths of the X, Y, and Z axes.
» Grid Origin - Determines the position of the grid along the Z axis.

» Display Wire Mesh - When set to True, awire-frame mesh is used to display data. When set
to False, the default bar graphs are displayed.
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» Wire Thickness - The thickness of lines used in displaying a wire mesh.

e Column Spacing and Row Spacing - Determines the relative widths of columns and rows.
Editing either property opens the Grid Spacing dialog, which displays the current spacing
values.

» Display Grid - When set to True, linesindicating the borders of cellsin the grid are displayed.

» Display OpaqueGrid - When set to True, the cellsof thegrid arefilled with the col or specified
by the Grid Base Color property.

e Display Labels - When set to True, numbers indicating the index of cells in the grid are
displayed alongthe X and Y axes. If the Position L abels on Axes property is set to False, the
labelswill bedisplayed along the bottom and right lines of thegrid parallel tothe X and Y axes.

» Display Ticks- When set to True, tick marks will be displayed along the Z axis. The spacing
of these tick marks is determined by the specified Color Map.

6.8.2.2. Analog Dial

Figure 6.22. Analog Dial Bean

The Analog Dial is a 0-10 representation of a single data channel as adial. A scale factor must
be set to trangdlate the value of the data channel into the 0-10 range.

6.8.2.3. Annunciator

Mormal

Figure 6.23. Annunciator Bean

The Annunciator bean isamore complete version of the Simple Annunciator that includes High,
High-High, Low and Low-Low values.

6.8.2.4. Axial Map

1 2 3 4 5

Figure 6.24. Axial Map Bean
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The Axial Map bean is a specialized case of the 3D Graph bean. Its functionality isidentical to
a 3D Graph bean with a Z axis length of 0 and both X and Y angles set to 0. See the section 3D
Graph more information on properties specific to this bean.

6.8.2.5. Axial Plot

Void Fraction

Pipe Position

0.0 05 1.0
Void Fraction

Figure 6.25. Axial Plot Bean

The Axial Plot bean displaysaline plot based on aset of datachannel sfor each timestep rendered.
If desired, multiple data channel sets can be input to display aline plot for each set. Each data
channel set consists of a number of x/y pairs of data channels that determines the location of
each point on the plotted line. Optionally, the x channel may be input as Fixed X Positions for
situations where there is no x data available as data channels or the x data does not change over
time.

A large number of properties are available in the Axial Plot bean to customize the plot, line and

axis appearance. Refer to the pop-up help available next each property for more information on
axia plot customization.

6.8.2.6. Data Value

SAT3TIK &
o0

AT
A\
/.-,

o

547.38 K

Figure 6.26. Data Value Bean

The Data Value bean simply displaysthe numerical value of the selected data channel. The font,
foreground color, border, etc. can be customized like most display beans. Also, a numerical
format may be specified (in C printf format) to control how the data value is displayed.

The Data Value bean also supports displaying the selected channel using user-defined custom
units. Once the Custom unitsdisplay is selected aconversion factor, offset value, and units string
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(such asft/s), can be specified that will be used to display the value. Separate conversion settings
are available to display the valuein Sl or British units.

6.8.2.7. Deflagration

Figure 6.27. Deflagration Bean

The Deflagration bean is used to monitor the concentrations of combustible gases in a
containment volume. This data is displayed on a trilinear graph. Trilinear graphs are used to
plot three variables that sum to 100% at any location on the graph. The three axes used for the
deflagration bean are Air VVolume Percentage, H2 + CO Volume Percentage, and Steam + CO2
Volume Percentage. A Deflagration bean requires at |east three data channels (Steam Channel,
02 Channel, and either H2 Channel or CO Channel), and can optionally include data channels
for CO2 and H2/CO. The ignition region (shown in the above figure in orange) is drawn based
on the properties listed below, aswell as the values of the data channels.

* Min. O2 Mole Frac.(XO2IG)- Minimum oxygen mole fraction limit for ignition (Default =
0.05).

» Diluent Mole Frac. Limit(XMSCIG)- Maximum diluent (Steam + CO2) mole fraction for
ignition (Default = 0.55).

* H2 MoleFrac. Limit(XH2IGN)- Hydrogen mole fraction limit for ignition (Default = 0.1).

* CO MoleFrac. Limit(XCOIGN)- Carbon monoxide molefraction limit for ignition (Default
=0.167).

The ignition region depends on time-dependent gas concentrations within each containment
volume, and may change during animation. The equations used for determining the boundaries
of theignition region are as follows:

o Air Axis: XO2IG* ((X02+XN2)/X02), where X02 is the value of the data channel specified
in the O2 Channel property, and XN2 is (1.0-X02-XH2-XCO-XH20-XCO2), where XH2,
XCO, XH20, and XCO2 correspond to the current values of their associated data channels.

* H2+CO Axis: XH2IGN + (XCO*((1.0-XH2IGN)/XCOIGN)), where XCO is the value of the
data channel specified in the CO Channel property.
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e Steam+CO2 Axis; XMSCIG.

The default behavior of the Deflagration bean (when no data source is connected or the proper
data channels have not been initialized) isto fill the ignition region gray, at locations based on
default values (25% Air, 55% Steam+CO2, 10% H2+CQO). When the data channels are properly
initialized and the bean is animating, the ignition region is drawn based on the above equations.

Note  Theignition region will disappear for low O2 concentrations.

During animation, the containment volume marker is displayed in the Deflagration bean as a
point on the tri-gram whose coordinates correspond to the volume's current gas concentrations.
The marker's color can be customized viathe Marker Color property. A trail of the hydraulic
volume's marker can be drawn so that as the marker moves in the bean, its travel path can be
displayed as a series of circles that become increasingly smaller and transparent. The length of
the hydraulic volume's marker trail, in seconds, can be customized viathe bean's Marker Trail
Length property. The three small arrows drawn in the bean indicate how to "read" values from
the deflagration bean. For example, the Air Volume Percentage of the containment volume is
found by following the horizontal lattice line to the |eft side of the bean. The color of the lattice
can be modified by changing the value of the L attice Color property.

6.8.2.8. Flow Indicator

Tl

Figure 6.28. Flow I ndicator Beans

The flow indicator bean is used to indicate flow beyond a forward and reverse threshold pair.
When the data value is above the forward threshold the indicator will display an up arrow. When
the data value is below the reverse threshold the indicator will display a down arrow. When the
data value is between the two thresholds the indicator will be displayed as a single line. The
flow indicator can be customized with a foreground color for forward and backward indication,
aborder and an orientation (north, south, east or west).

6.8.2.9. Fluid Level

Figure 6.29. Fluid Level Bean

The Fluid Level bean is a specialized version of the Single Volume bean. This bean has a
L evel Data Channel that is used to indicate the liquid fluid level (using specified minimum and
maximum values) and a Volume I D used to determine the color of the filled region. Like many
other display beans, this bean includes a background color, border, tool-tip text, etc.
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6.8.2.10. Linear Dial

1.0

0.5
0.0 3«
-0.5

-1.0

Figure 6.30. Linear Dial Bean

Linear Dials are vertical axes where a "needle’ moves along the meter to indicate the current
value. Up to two channels can be displayed per linear dial (Data Channel 1 and Data Channel
2). The color used for the channel value needle can also be customized via Channel 1 Color
and Channel 2 Color.

In addition to the normal font, background color, etc. this bean can be customized by setting the
following plot appearance related properties.

+ Orientation. Sets which side of the bean contains the value needles.

* Maximum Vaue. The maximum value displayed in the dial.

e Minimum Value. The minimum value displayed in the dial.

» Scale Factor. Incoming values are multiplied by this scale factor.

» Minor Ticks Per Major. The number of smaller ticks displayed between major ticks.

» Magjor Tick Count. The number of mgjor ticks in the dial. Each major tick also displays the
value at that location.

6.8.2.11. Polygon

The Polygon is the same object as the Polygon Annotation described in the section called
“Polygon”. When placed in an animation model the polygon includes a Data Sour ce, Color
Map and an either a Data Channel or aVolume ID.

Polygon beans also support arbitrary levels in a manner similar to the Linear Dial bean (see
Section 6.8.2.10, “Linear Dial”). When level tracking is turned on, a horizontal threshold will
fill the polygon from the bottom to the top, depending on how close the current value of L evel
Data Channel isto the specified Maximum Level and Minimum Level.

The following properties relate to displaying level datain a polygon.

» UselLevel Data Channel - Determines whether this polygon will use level information.

» Leve Data Channel - The channel that drives the displayed level in the polygon.

» Leve Foreground - The color of thefilled in level region.

* Maximum Level - Thevalue of Level Data Channel that completely fills the polygon.
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e Minimum Level - Thevaue of Level Data Channel that completely empties the polygon.

6.8.2.12. Power Flow Map

The Power-Flow Map display bean animates percent power and flow rate values over a set of
user specified mapping lines. The Power-Flow Map takes data channel values and calculates
percentage values against the specified maximum rated percentages. The map provides a series
of configurable propertiesincluding the ability to specify the maximum and minimum displayed
boundary values. A map line editor is provided which creates lines based on the percent values
specified. The map fonts, colors, and maximum/minimum displayed boundary values are al
configurable through the bean's property view. Scaling factors are provided to alow specific
conversions on data values based on current model units.

ABWR Power-Flow Map
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Figure 6.31. Power Flow Map

6.8.2.13. Python Output Display
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Figure 6.32. Python Output Bean

The Python Output bean is a specialized bean for displaying the printed output and error streams
of the Python Data Source (Section 6.5, “ The Python Data Source”). The font, background color,
border, and error message display properties can be used to customize this bean.
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6.8.2.14. Simple Annunciator

Figure 6.33. Simple Annunciator Bean

The Simple Annunciator bean is used to indicate 'On' when the data value has increased beyond
the specified On Threshold and then 'Off' when the value has decreased beyond the specified
Off Threshold. The text displayed ('On' above) can be specified by changing the On Text
property. When off, no text is displayed. Also, like many other display beans, this bean includes
abackground color, border, tool-tip text, etc.

6.8.2.15. Strip Plot

Strip Plot
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Figure 6.34. Strip Plot Bean

The Strip Plot bean is a color coded line plot of multiple data sets. For each data set, a single
plot point is added to the line for each animated timestep. Rewinding time will clear al plotted
points and restart the plot from the new current time. A data set is defined by a Data Sour ce
and a Data Channel. The data channel describes the dependent variable for the data set, with
the independent variable determined by the Strip Plot's independent base units property. Data
sets also contain properties that control how its values are drawn. The drawing properties for
each data set are:

» Labd - Thelabel used to identify this data set in the plot legend. When set to blank, the data
channel name appearsin the legend.

* Line Type - Controls the style of the line that connects this data set's values. Line can either
be drawn dashed or solid.

* LineWidth - The thickness (in pixels) to draw the line.

* LineColor - The color to draw the line.

» Symbol Type - The symbol that is drawn for each point.
» Symboal Size- The size (in pixels) to draw each symbol.

» Symbol Skip Factor - The number of pointsto skip between each symbol that is drawn.
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In addition to the normal title, font, background color, etc. thisbean can be customized by setting
the following plot appearance related properties.

Y -Axis Scaling - When set to Logarithmic, the logarithm (base 10) of all datais plotted instead
of the actual values, and the Y-Axis is adjusted to display only major ticks that are powers
of 10.

Autoscale Y-Axis - When True the Y-Axis minimum,maximum and tick spacing will be
automatically determined. When False the Y-Axis boundaries are determined by the values
of the Maximum Y Value and Minimum Y Value properties.

Plot Background Color - The background color of the plot region.

Show L abel - When set to True the legend (shown at the top right) will be displayed showing
the channel names and their corresponding line colors.

X-AxisLabel - Thelabel used to describe the x-axis.
Y-AxisLabel - Thelabel used to describe the y-axis.

Independent Base - Determines the x-scaling of the plot and how much dataisvisible at one
time.

I ndependent Base Units- Theunitsfor theindependent base property. If the new independent
base unit is a time unit, its conversion factor will be applied to the value specified by the
independent base.

Note  Theindependent units currently supported are enumerated in the following list.
+ Seconds

* Minutes

* Hours

» Days

* Rod Average Burnup (MWd/MTU)

* Rod Average Burnup (GWd/MTU)

Major Tick Number Format - The pattern used to format the x and y axis. This formatting
pattern follows that defined for the C function printf.

6.8.3. Interactive

O+ Command Button

L3 Interactive Variable

B Playback Burnup Slider
MI Playback Controls

s Playback Status

| Playback Time Slider

Figure 6.35. Interactive Beans
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The I nter active category provides display beans used to drive an animation or send commands
to an interactive job.

6.8.3.1. Command Button

This bean provides a 2D View button that activates a set of predefined interactive commands
when pressed. The Label attribute can be used to specify the text displayed by the button. The
Commands property allows specifying which interactive variables are modified and to what
values. The Commands editor opens a dialog for adding and removing commands. When the
model is connected to a data source, new commands can be selected from a drop down list of
known interactive variables.

6.8.3.2. Interactive Value
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Figure 6.36. I nteractive Value Bean

Thisbeanisdesigned asacontroller for an interactive variableinside acalculation. In essence, it
is an enhanced Data Value that allows the retrieved value to be edited and sent as an interactive
command. To use this bean, first specify a Data Channéd to be displayed. Then, specify the
Variable Name of the interactive variable in the calculation. During animation the data value
will be displayed in red for a brief time each time the value changes.

6.8.3.3. Playback Controls

The Playback Controls bean is identical to the controls available on the main toolbar. Refer to
Section 6.7, “Animation Playback” for more information on these controls.

6.8.3.4. Playback Status

Paused
0.0s / 494.85 / 1026.9s

Figure 6.37. Playback Status Bean

The playback status bean showsthe status of the current animation including the current, start and
end times. The time display can be customized with a numerical format as well as the standard
font and foreground color properties.

6.8.3.5. Playback Time Slider

Figure 6.38. Playback Time Slider Bean

This bean can be used to quickly scroll through to an approximate location in a calculation.
Clicking inside the bounds (while the view is locked) will skip the playback to a time relative
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to the clicked position in the dlider. Clicking and dragging to interactively skip the animation
following the mouse. The time display can be customized using a numerical format, font and
foreground color or hidden entirely.

6.8.3.6. Playback Burnup Slider

S2E-02 Cllc ARNRE
Figure 6.39. Playback Burnup Slider Bean

Similar to the Playback Time Slider, this bean can be used to scroll through an approximate
location in acalculation, but displaysthe data source's rod average burnup value rather than time.
Clicking inside the bounds (while the view is locked) will skip the playback to a time relative
to the clicked position in the slider. Clicking and dragging to interactively skip the animation
following the mouse. The time display can be customized using a numerical format, font and
foreground color or hidden entirely.

6.8.4. Plant Components

byl Break Il ower Head

Y Break Spray

5] Check Valve
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k4 Control Valve
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Il core Degradation
& Fill

M Gate Valve
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il Stacked Elements
Vessel Rings

il Volume 5tack

Figure 6.40. Plant Component Beans

6.8.4.1. Break

]

Figure 6.41. Break Bean

The Break bean is a simple indication of whether a data value is above a specified Threshold
Value. The break display can be customized by its On Color, Off Color, Orientation and Line
Width.

6.8.4.2. Break Spray

v

Figure 6.42. Break Spray Bean
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The Break Spray is intended to represent a break in a fluid system with a color change and a
Spraying animation. The properties available for this bean are nearly identical to the Break Bean
with the exception of the Line Width used to control the thickness of the spray lines.

6.8.4.3. Check Valve

The Check Valve bean represents a valve that can be fully open or fully closed. When the data
valueisgreater than or equal to thethreshold the valveis considered open is drawn with arrows
coloredinthe Open Color. When thedatavalueislessthan thethreshold thevalveisconsidered
closed and is drawn with the Closed Color. The Check Valveisdriven by asingle data channel
and allows for rotation in any direction.

NN

Open Closed

Figure 6.43. Check Valve Bean

6.8.4.4. Circle Pump

The Circle Pump bean is a component which has a circular shape and indicates flow direction
using both forward and reverse flow indication arrows. The circle pump is driven by a single
data channel. When the value of the channel islessthan 0.0 - the Threshold Value, the forward
flow indicator is drawn. This indicator is drawn at the specified Reverse Flow Angle colored
using the Rever se Flow Color. When the value of the channel is greater than 0.0 - the No-Flow
Threshold value and less than 0.0 + the No-Flow Threshold value, an indicator is drawn using
the No-Flow Threshold Color at the specified Forward Flow Angle. When the value of the
channel is greater than 0.0 + the No-Flow Threshold value an indicator is drawn using the
Forward Flow Color with the specified Forward Flow Angle. The Circle pump provides a
Flip Horizontally right click pop-up menu item which will swap the flow angles horizontally.
Additionally, the pump alows the specification of the Arrow Outline Color, Outer Outline
Coalor, Inner Outline Color, Inner Circle Color, and Background Color.

Figure 6.44. Circle Pump Bean
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6.8.4.5. Control Rod

4 Fully Inserted

Fully Withdrawn

Up-0riented

Figure 6.45. Control Rod Bean

The Control Rod bean is intended to represent a control rod's location relative to a set of
bounds. The Inserted Position defines the location that corresponds to the control rod being
fully inserted. The Withdrawn Position defines the location that corresponds to the control rod
being fully withdrawn. The length of the control rod relative to the overall size of the bean can
be customized viathe Rod Proportion property. The control rod is drawn using the Rod Color.
The Rod Orientation property controls the vertical orientation of the control rod. Up oriented
indicates the control rod is inserted from the bottom, and down oriented means the control rod
isinserted from the top.

6.8.4.6. Control Valve

Main Steam | il

Figure 6.46. Control Valve Bean

The Control Valve bean represents a valve that can be partially open. When the data value is
greater than or equal to the Open Value the valve is considered open is drawn using the Open
Color. When the data value is less than or equal to the Closed Valueit is considered closed and
isdrawn using the Closed Color. Values in between the two are considered partially open and
an interpolated color between the two colorsis used.
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6.8.4.7. Core Degradation

Figure 6.47. Core Degradation Bean

The Core Degradation bean represents a Core component based on its geometry and the volume
percentages of certain propertiesin its cells. The Core Degradation Bean monitors the volume
percentages of water (blue), fuel (pink), particul ate debris (green), molten pools (red and orange),
supporting and non-supporting structures (yellow) in both the channel and bypass portions of
each core cell. Unmodeled cells (cells with elevations greater than the difference between the
Core Support Plate Elevation property and the L owest Vessel Elevation property, and inner
radii greater than the value of the Cor e Radius property) are shown in black. The lower plenum
curveisdefined by theVessel Inner Radius property. The geometry of the bean can be modified
viathe Axial Lengths and Radial L engths properties.

Each cell must be mapped to a control volume that provides water level and volume data for
the channel and bypass portions of each cell. The cell-control volume maps for the channel
and bypass portions are editable via the Channel-Control Volume Map and Bypass-Control
Volume M ap properties. Only control volumes specified in the Control Volumes property can
be mapped to cell channd and bypass portions; control volumes specified in this property also
have maximum and minimum elevations specified. Geometry and control volume data are only
input for one "half" of the core; the data is mirrored for the other side. The Drawing Mode
property controls whether the whole core, the left half, or the right half are drawn. The black
"specks' in the green particul ate debris beds indicate the porosity of the debris beds. The L ower
Head Type property controls the drawing of the lower plenum curve, when this property is set
to Cylindrical, the lower plenum is modeled as a rectangle. The Reactor Type property can be
used to limit the drawing of the bypass portions of core cells. When thevalue of Reactor Typeis
set to PWR, the bypass portion of core cellsisonly drawn in the outermost radial ring, otherwise
the bypassisdrawn for all cells.

Note  The Core Degradation Bean currently supports only MELCOR data sources.

6.8.4.8. Fill

]

Figure 6.48. Fill Bean
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This bean differs from the Break Bean only in its shape (see Break Bean).

6.8.4.9. Gate Valve

Feedwater ’4

Figure 6.49. Gate Valve Bean

The Gate Vave bean representsavalve that can only befully open or fully closed. It differsfrom
the Break Bean only in its shape.

6.8.4.10. Lower Head

Figure 6.50. Lower Head Bean

The Lower Head bean represents a Core component's lower head based on its geometry and the
values of its associated plot data. The geometry of the Lower Head bean is defined by the L ower
Head Type, Inner Radius, L ower Head Thickness, Thickness ScaleFactor, and L ower Head
Height properties. The outer radius of the lower head is determined by multiplying the Lower
Head Thickness by the Thickness Scale Factor. Thelower head isdivided radially into rings, and
thethicknesses of theseringsare editableviathe Ring Thicknesses property. Each ring thickness
is multiplied by the Thickness Scale Factor to determine its relative thickness. The lower head
bean is divided into a number of segments, whose lengths are defined by the Segment Radials
property. Each length specifies the inner radius of the corresponding segment. Duplicate entries
in the Segment Radials array indicate a vertical segment of the lower head. Vertical segments
of the lower head are equally spaced based on the difference between the Lower Head Height
property and the largest Segment Radial value. Asin the Core Degradation bean, input is entered
for only one "half" of the lower head, and the data is mirrored for the other side. The Drawing
M ode property controls whether the whole lower head, left half, or right half are displayed. The
radial rings are indexed from the outside in, meaning that radial 1 is the outermost ring.

The Lower Head Bean compares the values of plot data associated with each lower head node
against failure criterion. During animation, each node's areaiisfilled in using a color determined
by the current dataval ue and the color map specified inthe Color M ap property (Note: the Lower
Head Bean currently does not support Color Maps of type Fluid Condition). The L ower Head
Failure Type property definesthe plot variablesthat are associated with this bean, and can be set
to Temperature or Plastic Strain. When the Lower Head Failure Type is set to Temperature,
the value of each lower head node's associated temperature plot variable is checked against the
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value of the L ower Head Failure Temperatur e property. If the node's temperature exceeds the
failure temperature, the node's outline is drawn using a dotted line, and the node's areais greyed
out. If the Lower Head Failure Typeis set to Plastic Strain, each node's plastic strain is compared
against the value of the Plastic Strain Failure Threshold property to determine node failure.

Note  The Lower Head Bean currently supports only MELCOR data sources.

6.8.4.11. Pipe Elbow

Figure 6.51. Pipe Elbow Bean

The pipe elbow bean is an indicator intended to resemble a piping elbow. The elbow is defined
by four points that must be placed on the View when the bean is created. These form the center
"line" of the pipe, with the bend placed between the second and third points.

Pipe Elbow beans have the following custom properties:

* UseVolume D - When set to True, the pipe may specify aVolume 1D to select the datato
animate. When set to False, asingle Channel Name is specified instead.

* PipeWidth - Thewidth of the pipefrom the center line. Thisvalue may also be edited directly
in the view, as described below.

» Qutline Thickness - The thickness of the outline (in pixels).

When a pipe elbow selected, as shown above, a number of control points become available for
editing the bean directly inthe View. The pointsin the pipe path may be repositioned by dragging
any of the four sguare control handles in the center of the pipe. The width of the pipe may be
directly manipulated by dragging the control handles on the sides of the pipe. Finally, thecircular
control points extending from the second and third points in the path control how far the pipe
bendsin that direction; they may be dragged into and out of the anchor point to adjust the curve.

6.8.4.12. Pipe Segment
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Figure 6.52. Pipe Segment Bean

The pipe segment bean is an indicator intended to resemble a single, straight length of pipe, but
may also be used for any rectangular value indicator. The segment is defined by two points that

SNAP User's Manual 188



Display Beans

must be placed on the View when the bean is created. The two control points form the center
line of the pipe.

Pipe Segments beans have the following custom properties:

* UseVolume D - When set to True, the pipe may specify aVolume 1D to select the datato
animate. When set to False, asingle Channel Name is specified instead.

» PipeWidth - Thewidth of the pipe from the center line. Thisvalue may also be edited directly
in the view, as described below.

» Outline Thickness - The thickness of the outline (in pixels).
When a pipe segment selected, as shown above, a number of control points become available
for editing the bean directly in the View. The points in the pipe path may be repositioned by

dragging either of the square control handles in the center of the pipe. Additionally, the width of
the pipe may be directly manipulated by dragging the control handles on the sides of the pipe.

6.8.4.13. Plenum

Figure 6.53. Plenum Bean
The plenum bean is a more customized version of a Single Volume bean that is intended to
resemble an upper or lower plenum. Like the Single Volume, the this bean uses a Volume ID

to select the data to animate. In addition to the normal Font, Foreground Color, Border, etc. this
bean's shape and appearance can be customized with the following properties.

» Plenum Type - The plenum orientation type. (Upper or Lower)
» Curved Fraction - The fraction of the plenum that is curved. (0.0- 1.0)

e Qutline Width - The thickness of the outline (in pixels).

6.8.4.14. Simple Pump

Figure 6.54. Simple Pump Bean

The Simple Pump bean is a simple indication of whether a data value is above a specified
Threshold Value. The pump display can be customized by its On Color, Off Color and Facing
East properties.
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6.8.4.15. Single Element

Single Element has been replaced by the Pipe Segment bean. Single Elements saved in existing
MED files are automatically converted to pipe segment beans upon opening the model.

6.8.4.16. Single Volume

Single Volume has been replaced by the Pipe Segment bean. Single Volumes saved in existing
MED files are automatically converted to pipe segment beans upon opening the model.

6.8.4.17. Stacked Elements

Figure 6.55. Stacked Element Bean

The Stacked Element bean isa 2 dimensional stack of Single Element beans designed to simplify
the process of visualizing areas of dense nodalization or long stretches of sequential channel
numbering. The example shown in Figure 6.55, “Stacked Element Bean” has 6 rows and 3
columns of fuel rod temperatures.

To create a complete Stacked Element bean:
1. Insert anew Stacked Element bean using the Insert Tool.
2. Set the number of columns in the bean by adding entries to the Column Widthstable.

This table is used (in normalized form) to scale the size of each column in the bean. The
number of entries in this table determines the number of columns and the value for each
determinesits relative width.

3. Set the number of rowsin the bean by adding entries to the Row Heights table.

This table, like the Column Widths table, is used to determine the number of rows and their
relative heights.

4. Specify data channel names for each element in the stack.

Open the Select Channels dial og by editing the Node V olumes property of the bean. Thetable
at the top of this dialog contains the channel names for each element in the bean laid out by
row and column in the same order asthey will be rendered by the bean. These channels can be
input individually (by editing each table cell), selected individually (by selecting the Channel
Selection radio button) or input in groups by specifying a Pattern.

Refer to the pop-up help of the Select Channels dialog for a more detailed discussion of
channel selection individually and by pattern.

In addition to the normal bean customization, the stacked element bean provides 2 stack-specific
properties:
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1. Opaque Nodes - When this is set to False, nodes that do not have channels specified will
be transparent.

2. Draw Outline - When thisis set to true, aline border will be drawn in the foreground color
around each element in the stack and around the entire stack.

6.8.4.18. Vessel Rings

Figure 6.56. Vessel Rings Bean

The Vessel Rings Bean is a series of concentric circles each divided into azimuthal sectors. The
Rings bean may have any number of rings, and each ring may have any number of azimuthal
sectors. Each azimuthal sector is assigned a volume number, and the first sector may include an
offset angleindicating whereit beginsaround the circle. Optionally, regionsthat have no volume
number may be transparent, appearing as avoid in the volume.

6.8.4.19. Volume Stack

This bean differs from the Stacked Element bean only in that Volume I Ds are selected for each
element rather than channel names (see Stacked Element).

6.8.5. TRACE 3D Vessel

Figure 6.57. TRACE 3D Vessel Bean
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The TRACE 3D Vessel Beanisa3D representation of a TRACE Vessel component. The Vessel
Type property determinesthe datathe bean will visualize. When this property isset to Solid, each
vessel cell isrendered in asolid color correspond to that cell's current fluid conditions. When the
Vessel Typeis set to Wireframe, the bean provides awire-frame view of aVessel component
similar to the one displayed in the TRACE Vessel Geometry dialog. In wireframe mode, the
velocities of each vessel cell are displayed as arrows. For each vessel cell, flow indicator arrows
display both liquid phase and vapor phase flow along each axis. The colors used to render these
arrows are editable via the Liquid Flow Indicator Color and Vapor Flow Indicator Color
properties. The magnitude and orientation (positive or negative along each axis) of each flow
indicator arrow is controlled by the value of the corresponding vessel cell's plot data during
animation. Scal e factors can be applied to the magnitude of flow indicator arrows along each axis
viathe Flow Indicator X Scale Factor, Flow Indicator Y Scale Factor, and Flow Indicator
Z Scale Factor properties.

Note  The TRACE 3D Vessal Bean currently supports only TRACE data sources, and can
only be created viathe Copy as Bean button found in the TRACE Vessel Component's
Geometry Dialog.

6.8.6. TRACE 3D Vessel Rings

The TRACE 3D Vessdl Rings bean is used to visualize the data for a TRACE vessel. The bean
isdisplayed as astack of discs broken down into cells by radial rings and azimuthal sectors, with
each disc representing a paritcular axial level. 3D Vessel Rings can be created one of two ways.
The bean can be created viathe Insertion Tool, and is found under the TRACE Beans category.
Also, when in a TRACE model, you can right-click aVVessel component and select Copy as 3D
Rings Bean from the pop-up menu. Pasting into the view of an animation model will then create
a 3D Vessal Rings bean using the geometry and component number of the selected vessel.

Figure 6.58. TRACE Vessel Rings Bean

The 3D Vessel Rings bean has the following custom properties:
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Vessel CC Number - the component number for the vessel represented by the bean. The bean
uses the geometry, axial orientation and referenced color map to automatically determine the
volume IDs and channel names required to animate the vessel.

Axial Orientation - determines whether the axial levels are ordered bottom-up or top-down.

Vessel Geometry - used to set the overall structure of the vessel. The editor opened for this
property is described below.

Tilt - controls the tilt of the vessel rings towards the viewer. At O degrees, the rings are seen
from the top. At 90 degrees, the rings are fully tilted up and only the edge isvisible.

Rotation - definesarotation for the rings around their midpoint. Valid valuesrange from -360
to 360 degrees, with 0 degrees indicating no rotation.

Disc Distance - the distance between disc center points as a factor of overal disc-width.
Distance is defined as a factor so that resizing the disc does not fundamentally alter the
positioning of rings within the bean.

Edge Height - the maximum height of the ring edge in pixels.

Draw L abels - aflag that determines whether axial level labels are drawn next to each ring.

3D Vessel Rings Geometry Editor

Editing the Vessel Geometry property opens the Vessel Geometry editor.

POV ) Edit Vessel Geometry
Geometry Preview f Axial Levels r Radial Rings rﬁ.zimuthal Sectors |
[ Cell D@ |a|w O
g!dd;elndcell I ; Index Enabled Cells Displayed
isabled ce o
19 E =
18 E
17 EY L
16 EY
15 EY
14 EY
13 E
12 EY
11 EY |
10 =hl [¥] -
Axial Level 19 [ ] Show actual radial and azimuthal positions

OK H Cancel |

Figure 6.59. Vessel Geometry Editor

The tabbed panel on the right is used to edit the geometry. Each tab contains a table with three
columns, where the first column always lists node indexes. In the Axia Levels tab, the central
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column edits the enabled cells for each axial level (described in greater detail below). In the
Radial Ringstab, the central column editstheradii for the vessel rings. In the Azimuthal Sectors
tab, the central column edits the azimuthal angle for each sector. In all three tabs, the right-most
column toggles the visibility of that level, ring or sector. When radial rings or azimuthal sectors
are disabled, the hidden region is shown as an empty area in the 2D view. When axial levels
are hidden, their corresponding slices are simply not shown, and the remaining slices are shifted
upward or downward depending on the axial orientation.

The check at the bottom of the table toggles whether radial and azimuthal positions are shown
as actual distances from the origin or as delta values from the previous node. For example, a
vessel with radii of 0.75ft, 1.0ft, and 1.5ft will show radii of 0.75ft, 0.25ft, and 0.5ft when this
check-box is deselected.

Note  When editing with actual positions, al radii and azimuthal angles must be greater than
or equal to zero and monotonically increasing. At least one value must be defined for
both. Azimuthal angles cannot exceed 360 degrees. The preview areawill indicate any
violations of these constraints.

Thetoolbar at the top of each table contains the following operations. Pressthe New (D) button
to add arow to the table. Pressthe Remove (El') button to delete the selected rows. Reorder the
selected cells with the Move Up (¥%) and M ove Down (%) buttons. Toggle the visiblity of all

nodes with the Show All () and Hide All () buttons. Finally, the additional buttons in the
Azimuthal Sectors tab can be used to quickly normalize all nodes to equal anglesin afull-core
(360 degrees), half-core (180 degrees) and quarter-core (90 degrees) configuration.

To the left of the tabbed panel is a preview area which displays the general structure of the
vessel geometry. The preview is color coded based on the hidden and disabled status of the
individual cells. Making a selection in the any of the tables will highlight the selected level,
ring or sector in the preview area. Conversely, nodes can be selected in the preview with the
left mouse button. Making a selection in the preview areawill update the selection in the Radial
Rings and Azimuthal Sectors tables to match the chosen cells. In the figure above, radial ring
2 and azimuthal sector 3 have both been hidden, while the cells in the range azimuthal 5-6 and
radial 3-4 have been disabled.

The enabled status of cells is edited from the central column of the Axial Levels table, which
opens the Enabled Cells window. This shows a table of values broken down into columns by
azimuthal sector and rows by radial ring. The enabled flag controls whether a cell can be shown
on that level; an enabled cell can still be hidden the visibility flag on aradial ring or azimuthal
sector.
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8,060 Edit Enabled Cells
Axial Level 19 Enabled Cells
[ cell O
Hidden cell E
Disabled cell : Al | A2 | A3 | A4 | AS | AB | A7 | AR
[r1
[r2
|r3
|ra Ol d
|RS ol o
Axial Level 19
OK || Cancel

Figure 6.60. Enabled Cells Window

Pressthe OK button to store the changes made to the geometry. The edit can be discarded at any
time by pressing the Cancel button or closing the geometry editor.

6.9. Plot Definitions

6.9.1.

Animation models may specify a number of predefined plot definitions for use in plotting data
with specific formatting. Plot definition components are created in the Plot Definitions category.
The following sections describe plot definition properties, how they tie into AptPlot, and view
integration.

It should be noted that throughout these sections, references will be made to animation model
Data Sources. Plot definition functionality is exclusive to local data sources: jobs run on a
calculation server executing on the user's machine. Trying to use display a plot with a remote
Data Source will omit any remote sources and display an error.

Plot Definition Properties

Selecting a plot definition in the Navigator will display its properties in the Property Editor
(Figure 6.61, “Plot Definition Genera Properties’).
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9] FuelTemperatures i
¥ General [ 1 5how Disabled
Name [FuelTemperatures | |9
Description =none= E @
Parameter File Location | Absolute @ With MED @
Parameter File FuelRodTemp.par EE @
Plat Data [1] graph @
Init Commands =none= EY|?
Post Commands =none= Y|P

Figure 6.61. Plot Definition General Properties

The following properties are available in the General attribute group.

» Name- An arbitrary name. The name controls how the plot is labelled in the Navigator.
e Description - An arbitrary description for the plot definition.

» Parameter File Location - Determines how the AptPlot parameter file (described below) is
located. When set to Absolute, the complete path to the file will be specified. With MED
indicates that the plot file will reside in the same directory as the model MED file. The latter
option cannot be selected for new, unsaved models.

Some notes on changing this property when Parameter Fileis already set. When changing
from Absoluteto With MED, the folder path of the parameter file is removed automatically,
and thefile is assumed to exist in the same folder asthe MED. If the file does not exist in this
location (and exists in the original path), a prompt will be displayed asking whether the file
should be copied to the MED folder. When changing from With MED to Absolute, thefile
name is prefixed with the complete path to the MED file. Warnings will be displayed in the
message window if any of the indicated files do not exist.

» Parameter File - The location of an AptPlot parameter file. This is the main source of plot
customization. An AptPlot parameter file typically contains commands that define the plot,
from its background color to the graph count to the formatting of individual data sets. A
parameter file does not normally contain data set values.

The Select button on the editor opens a file chooser for selecting the parameter file. When
Parameter File Location isset to With MED, this button opens afile selector limited solely
to the folder housing the model MED. The Plot button in the Parameter File editor will launch
AptPlot and load the indicated parameter file without providing plot data.

Note  Parameter files can be explicitly created in AptPlot by selecting Plot > Save
parameters... from the main menu. The result is a file selection dialog that
determines where the parameter fileis stored and which graphsit includes.

» Plot Data - Defines the graphs in the plot and which data channels are displayed in each.
Editing this attribute is described below.

* Init Commands- An arbitrary series of AptPlot batch commandsthat will be executed before
datais plotted.
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* Post Commands - Similar to Init Commands, but executed after datais plotted.
The following properties are available in the DI splay attribute group.

» Display Label - An optional label attached to the plot definition when displayed in a View.
Thisisdescribed in further detail in Section 6.9.3, “Plot Definitionsin aView”.

» Labd Font - Defines the font of the Display L abel text inaView.

» Button Contents - Determines whether the plot definition display button contains an icon,
text, or both.

e Button Icon - Theicon displayed in the button. The editor can be used to select animagefile
for use as the icon. Any image selected by the property editor will be saved directly in the
MED. This property isonly enabled when Button Contentsis set to display the icon.

» Button Icon Size - The size of the icon displayed in the button. The value can be entered in
theform"[ wi dt h, hei ght] " (sansquotes). Neither the square brackets nor the commain
the text value are necessary when entering the width manually. This property isonly enabled
when Button Contentsis set to display theicon.

» Button Text - Defines the text displayed in the button. This property is only enabled when
Button Contentsis set to display text.

» Font - Thefont used to display text in the button. This property is only enabled when Button
Contentsis set to display text.

» Foreground Color -

[ FuelTemperatures ™
* Display Options
Label |Fue| Temperatures: ||1?

Dialog w12 [+|a &

Label Font Dialog, Plain, 12 v
Button Contents Icon |v 7
Button lcon [ IEI @
Button lcon Size |[16. 16] | 7
Foreground Color 51,51,51 ' 7

Figure 6.62. Plot Definition Display Properties

Pressing the Edit button in the Plot Data property editor will open the dialog shown in
Figure6.63, “Edit Plot DataDialog”. Plot definition graphs are added, removed, and edited in this
window. Each row in the table indicates a selected data channel: the columns indicate the graph
and set that will contain the channel data, the Data Source from which the channel retrieved,
the name of the data channel, and an optional legend entry. The Graph/Set, Data Sour ce, and
Channel columnsare not directly edited in thetable: their contents are automatically determined
by the assignment of channels to graphs, outlined below. The L egend Text column is editable.
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(] © Edit Plot Data X ]
B[ )=
Graph/Set Data Source Channel Legend Text
50.50 Master (Typpwr_SNAP128&: rstplt) [httemp-3368000101 |[Node 1 Center |«
50.51 Master (Typpwr _SNAP128&: rstplt) [httemp-338000117 |Node 1 Surface
50.52 Master (Typpwr SNAP126: rstplt) |httemp-336000201 [Node 2 Center |=
50.53 Master (Typpwr SNAP126: rstplt) [httemp-336000217 |Node 2 Surface |
50.54 Master (Typpwr_SNAP12&: rstplt) |httemp-336000301 |Node 3 Center
50.55 Master (Typpwr_SNAP12&: rstplt) |httemp-336000317 |Node 3 Surface |
G SE Maoctor (Turmmiwer SRIAPT 28 retnltl |bttome 2238000401 IMado A Cantar -
oK || Cancel || Help ‘

Figure 6.63. Edit Plot Data Dialog

Pressing the Select button in the Edit Plot Data dialog opens the dialog shown in Figure 6.64,
“Select Channels Dialog”. Data channels are mapped on a per graph and Data Source basis.
The Graph list controls which graph is being edited, while the Data Sour ce list selects which
channels are displayed. Channels can be moved from the Available list to the Selected list (and
back) viathe arrow buttons in the center of the dialog: channelsin the Selected list are plotted.

The channelslists may befiltered with thefields below each list: the asterisk (*) character can be
used to match any chunk of text within the filter. For example, the filter p* shown in the figure
will match any channel name starting with the character p.

The Select Channels dialog may also be used to set custom titles and subtitles for individual
graphs. To do so, specify the desired title or subtitle in the Graph Title and Graph Subtitle
fields when the appropriate graph is selected.

[+ @ select Channels 3

Graph |G0 |v| P

Data Source |Master (Typpwr_SNAP126: rstplt) |v| @

Graph Title | | @
Graph Subtitle | | P
Available channels % Selected channels ¢
httemp-1000101 -] httemp-336000101 ||
httemp-1000105 1= httemp-336000117 A
httemp-1000201 # httemp-336000201 | &
httemp-1000205 httemp-336000217
httemp-1000301 ¢ httemp-336000301
httemp-1000305 | httemp-336000317 |
Available Filter Selected Filter

[httemp-* | | |

| OK | | Cancel |

Figure 6.64. Select Channels Dialog
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6.9.2.

Selecting the Plot Definitions category in the Navigator will display the property shown
in Figure 6.65, “Plot Definitions Category Properties’. In this context, the Parameter File
L ocation and Parameter File properties function similarly to those described above, specifying
an optional parameter file that is used by all plot definitions. If a plot definition specifies a
parameter filewhen acategory fileisdefined, both are used: the category fileisread first, then the
plot definition file. This behavior alows defining general formatting for al plots while allowing
plot-specific overrides.

[ Plot Definitions
* General [|show Disabled
Parameter File Location | ® Absolute ) With MED @

Farameter Fila <Lunset: c?

Figure 6.65. Plot Definitions Category Properties

Plot Definitions and AptPlot

Plot definitions utilize AptPlot to plot channel data. The next section describes how to plot data
and create plot batch scripts from plot definitions. It should be noted that the following two
conditions must hold to perform any action described in this section.

1. AptPiot must be installed and correctly configured in the SNAP configuration (see
Section 3.3.1, “General Properties’). AcGrace is not supported, and may not work correctly.

2. A Data Source in the animation model must be connected (see Section 6.7, “Animation
Playback”).

A plot definition's right-click pop-up menu contains a Display in AptPlot item (Figure 6.66,
“Plot Definition Right-Click Pop-up Menu”). Selecting this menu item will launch AptPlot and
display the plot.

Note  The process of launching AptPlot and sending it plot commands may complete much
more quickly than AptPlot'sactual start-up. When selecting the menu-item, if the menu
disappears and nothing seems to happen, wait a few seconds before trying again.

1} PlotDefinitionTestmed - (unnamed) %

i= Model Options
&, Python Data Source
o= dF Data Sources [1]
o [b* Ranges [2]
o [ Plot Definitions [1)
4 plc
= Views

Properties
Show ASCII -
Select Left Side to Compare
Display in AptPlot

Cut
Copy

Delete

Figure 6.66. Plot Definition Right-Click Pop-up Menu
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To seethe batch commands used to create a plot, right-click on aplot definition and select Show
ASCII. Thiswill display the ASCII View dialog shown in Figure 6.67, “Plot Definition Batch
Commands”.

§d O AscuView - FuelTemperatures
RELAP O DEMUX "/home/user/Runs/12-5-be.dmx" |2

NEW
GETP "/home/sdjvogt,/FaramTest.par
FOCUs GO

TITLE
CALC

caLc

30 LEGEND

51 LEGEND
AUTOSCALE
FOCUS G1
CALC "G1.5C0 RO_voidf-100010000
50 LEGEND
CALC "Gl1.51 = RO_voidf-105010000
51 LEGEND
ANTOSCAIF

1

Refresh

Close

Figure 6.67. Plot Definition Batch Commands

Right-clicking on the Plot Definitions category will open a pop-up menu containing the items
Export Plot Images and Export Plot Commands (among others). Both items open the export
dialog shown in Figure 6.68, “Plot Definitions Export Dialog”. When Export Plot Images is
chosen, the dialog is used to select a directory where images will be created, the image format,
and the plots to be exported as images. Pressing the OK button will launch AptPlot in the
background and generate the images. When Export Plot Commands is selected, the dialog
functionssimilarly, except that user enters afile where the batch commands for the selected plots
are written, but not executed.

Note  When exporting images, each plot is named after the plot definition.
(] © Export Plot Images (|

Output Location fhome/fuser EI

Output Format |F'NG |V‘

Select plot definitions

FuelTemperatures
Steam Generators

OK H Cancel

Figure 6.68. Plot Definitions Export Dialog
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6.9.3. Plot Definitions in a View

Plot Definitions can be placed in aview to facilitate quick plotting. To do so, either drag the plot
definition from the Navigator to the view, or right-click the definition and select Add to View
> [Desired View]. In the view, a plot definition is represented by a single button: pressing this
button when the view is locked will launch AptPlot and display the plot. The optional Display
L abel property in aplot definition can be used to specify alabel displayed next to the button.

Plot 1:| [
Plot 2:| [
Plot 3:| [

Figure 6.69. Plot Definitionsin a View
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Chapter 7. Using the jEdit Plug-in

jEdit is a pure-Java, programmer's text editor that was chosen for use with the SNAP system
because of its stability and multitude of features. The built-in support for syntax highlighting
definitions and extensible plug-in architecture make it a very valuable tool when working with
ASCII formatted input files. For a detailed listing of jEdit's available features see the jEdit
homepage at http://jedit.sourceforge.net.

7.1. Installing the jEdit Plug-in

The current jEdit plug-in for SNAP is designed to work with jEdit version 4.2 or higher. Older
versions of jEdit will not work properly with the SNAP plug-in. To acquire and install jEdit,
consult the Download section of the jEdit homepage at http://jedit.sourceforge.net.

Once jEdit is installed, the SNAP plug-in can be installed through the Configuration Toal. In
Per sonal Settings, thejEdit Executable property defineswhere jEdit islocated. In the property

editor, pressing the jEdit configuration button (¥¥) opens a file browser used to select the jEdit
installation directory. For most, this would be:

<path to install>/jEdit/4.2/

Selecting afile will both set the jEdit location in the SNAP configuration, and install the jEdit
SNAP plug-in.

7.2. Using JEdit with SNAP

The jEdit application is used primarily for the Export to jEdit item in the Tools menu. This
item is available in most SNAP plug-ins. This feature is used to export the ASCII input for the
selected object (model, component, etc.) to atemporary file which isthen opened injEdit. There,
the exported ASCII can be reviewed or copied and pasted into other input files.
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(¥ J: jEdit - trace_5098418864484587257.inp - =8
File Edit Search Markers Folding View Utilities Macros Elugins|ﬂelp
= A & p [ — [# Plugin Manager... 2 o
&3 E @ 9 ¢ X DO [gg onen F® # @
ugin Options...
O trace_50898418864484587257.inp (ftmp/) Check jEdit Version |v
* dtxht(1} dtxht (2] dznht hg QuickNotepad > | =
0.0 0.0 5.0E-3
" Snap ¥ Open Job Status
* idhein * fe Seek Components
* idbecon * 2e
*qflubeol * 0. 0e
* hcomon2 * 26 1 4 Te
* dhistrz * 1.68
* opdy ¥ 1.0e
* radrd ¥ Q.0 0.01le
¥ matrd ¥ 5e
* nfax * le
®  rftn * 550.0 550, Ge
*
HEkEEE  type num userid component name
htstr 158 1 $139% vessel slabs (RZ,L7)
* nzhstr itte hseyl ichf
1 ¢} 0] 1
* nofuelrod plane liglev iaxend
1 3 o a
* MM nfel nfeil hdri hdro =
<] ¢} 6] 0.0 0.0 |
* width
0,828 - |
l [+
|2979,1 (144831/159164) (TRACE.none,UTF-8] - - - - UGEEERSME 5:55 PM|

Figure7.1. ThejEdit Editor

The SNAP jEdit Plug-in provides the following additional features to jEdit:

» Syntax Highlighting - The jEdit plug-in currently supports syntax highlighting for the

TRACE and RELAPS analysis codes.

» Seek Components - The Seek Components dialog (shown in Figure 7.2, “The Seek
Components Dialog”) is used to locate components within the input deck. The type drop-
down contains a list of component types found in the model aong with the number of each
type located in parentheses. The components for the selected type are displayed in the list.
Selecting a component in the list will result in that component being scrolled into view. The
Seek Components dialog currently supports the TRACE and RELAPS analysis codes.
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(] J: Seek Components [(X]
Find Components || Close |
38:htstr 163 1 $137% vessel slabs (R2,L6) =
39:htstr 164 1  $137% vessel slabs (R2,L5)
40:htstr 165 1  $138% vessel slabs (R1,L7)
41:htstr 166 1 $1384% vessel slabs (R1,L7)
42:htstr 167 1  $138% vessel slabs (R1,L7)
43:htstr 168 1 $139% vessel slabs (R2,L7)
44:htstr 169 1 $139¢% vessel slabs (R2,L7)
45:htstr 170 1  $139% vessel slabs (R2,L7)
46:htstr 171 1 $140% reactor-core fuel rods i
47:htstr 172 1 $140% reactor-core fuel rods T
48:htstr 173 1 $140% reactor-core fuel rods -

Figure 7.2. The Seek Components Dialog
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