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Slot Dialogs

Slots are variables, or the primary data storage containers on an object. In the Object Viewer (or Open
Object) dialog, the slot list shows all of the data that “resides” on the object. This includes both
required input data, calculated output timeseries data, input tabular data, and input coefficients for the
various physical process calculations. The list of slots may change depending on the user methods that
are selected and/or when custom slots are added. The distinction is:

« Simulation slots are a part of the simulation object as either general slots or through a user method.
The names of Simulation Slots are pre-determined by the object and cannot be changed. Simulation
slots have a white background in the icon.

« Custom slots are created by the user on a simulation or data object. Custom slots have a pale yellow
background on the icon.

1. Slot Dialogs

The data for a particular slot is shown in either the Slot Viewer or the Open Slot dialog. Both dialogs
are introduced in the following section:

1.1 Opening a Slot
To open a slot:

- in the Object Viewer (or Open Object) Slots or Methods tab

- double-click on the slot’s row name

- right click on a slot’s row and use the Open Slot... context menu

- highlight a slot’s row and select Slot w Open Slot from the command menu bar
- highlight a slot’s row and use the Ctrl-O accelerator

 from the main workspace, use the Workspace = Slots =» Open Slot menu.
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Slot Dialogs
Sample Slot Dialogs

1.2 Sample Slot Dialogs

When you open a slot, the dialog that opens depends on the slot type. Following are some sample slot

Open Slot:
Series Slot with Expression

dialogs:

Slot Viewer Open Slot: Series Slot
¢ Slot Viewer = = Pl BigResOutflow - ©
File Edit View TimeStepIfO Adjust File Edit View TimeStepIfO Adjust
Selected Slot: BigRes.Outflow =||l~||* Outflow
Value: | 1059,2852612435415 | cfs  |Dec 30,1995 |</[»/[@ Value: | 1059.2852612435415 | cfs

Biges [J BigRes [ BigRes |3 # |J“” 1, 19% bl s 0| Er||=] [
Inflow .Storage Outflow

Total ofs -
cfs acre-feet cfs

75810 272,3106 O 958.1 R el o
05,30 199GiTh sqsls o 2?1’51?'2 o . oqsls ] 05-31-1996 Fri 1,048.5 R 1
05-31-1996 Fri . : . e

1,059.3 O 2701?23 30 1059 R 06-01-1996 Sat JRHERIR. 1.

oot Jgs?lz o 269!930I5 o 95? RE 06 821596 Sn. 2l
0002, L0 900'? o 269’13?'1 o 900'? o 06-03-1396 Mon 900.7 R 1
oot sml3 o 2681343I? o sml3 R S0 156 e sl
st gszlg o 26?!550I3 o gszlg R 0605 1356 Wed .
S 961I? o zssl?sslg o 961I? R bl il
08-06-1996 Thu . 1790, ' 06-07-1996 Fri L0739 R 1 v
06-07-1996 Fri 1,079.9 0 26596350 L08R,

Show: [ | Description
Show: [ | Description

BigRes. Outflow [@ 24:00 June 1, 1996]
BigRes. Outflow [@ 24:00 June 1, 1996] Lvalue: 1,058.3 [cfe] (Priority 1)
1value: 1,059.3 [cfs] (Priority 1)

P4 SystemData.TotalUnreg.. — & B
File Edit View Expression Adjust
TotalUnregulatedInflows
Value: | 1142,5990198475103 cfs
Evaluation Time:  End of run

Evaluation Range: Run start to run finish (Step: 1 DAY)
Reachi.Inflow [ ]

+ Reach2_Locallnflow.Local Inflow [ ]

+ DeepRes.Hydrologic Inflow []

Show: Comments

[1un 1, 1996 @] =] |1
cfs ~

05-31-1996 Fri 1,250.0 O

06-01-1996 Sat [LEA0 O

06-02-19965un  1,083.1 0

06-03-1996 Mon 1,051 O .

Show: [ Description
[ -

As you can see, the series slot dialogs look similar. Note, that most series slots will open in the Slot
Viewer (HERE (Section 4.1.2)) to show the data. You can drag the column off the viewer to see the slot.

Below are sample Table, Scalar, and Periodic slots:

Open Slot: Table Slot

Pd BigRes.Elevation.. — ©

File Edit Row Column View Adjust
Elevation Volume Table
value: |6076.9999999999936 | feet
Pool Elevation Storage ~
feet acre-feet

4393 6,125.9 4,939.0

4394 65,1259  4,842.0

4395 6,125.9 4,945.0

4396 6,125.9 4,945.0

4897 6,126.0 4,951.0

4398 6,126.0  4,954.0

4399 6,126.0 4,957.0

4500 6,126.0 4,960.0

4901 6,126.0 4,963.0

A n 498 0 A o 2

Show: [ Description

Open Slot: Scalar Slot
[d BigResDi.. - ©

Edit

File View

i Diversion Capacity

Show: [ Description

Open Slot: Scalar Slot with Expression
P4 Reconciliation.ResStorageReconciliation - ©

File

View  Expression

ResStorageRecondliation

Evaluation Time: End of run

SumSlotSkipNaN | Reconciiation.BigResStorage |, 2
@"Start Timestep" ,
@"Finish Timestep" v
Show: Comments
Value: 0 acre-feet

Show: [ Description

Open Slot: Periodic Slot
P4 DeepRes.Periodic.. — &

File | Edit Row Column View Adjust
PeriodicSlotNumCol
Value: | 350 cfs
100 200 300
MNOMNE NONE NOME
cfs s cfs
Jan 150.0 100.0 50.0
Feb 150.0 100.0 50.0
Mar 160.0 110.0 &0.0
Apr 160.0 110.0 &0.0
May 180.0 110.0 &0.0
Jun 400.0% 300.0
Jul 550.0 500.0 450.0
Aug  650.0 600.0 550.0
Sep 550.0 500.0 450.0
Oct 350.0 300.0 250.0
Mov 150.0 100.0 50.0
Dec 150.0 100.0 50.0

Show: [ Description
Annual Period, Monthly Interval
Interpolate (@ Lookup

RiverWare Technical Documentation: Slots
Revised: 7/17/18



Slot Dialog Functionality

Closing a Slot

Again, you can see the similarity in the various slot dialogs. As a result, this document will present
general slot functionality and then describe slot specific functionality.

1.3 Closing a Slot
To close an Open Slot dialog,

 select File w Close Window
» press Control-W when the window is active

« click on the red “X” button in the upper right corner of the dialog

« double click the white icon in the upper left corner of the dialog

 from the main workspace, use the Workspace = Slots = Close All Slots menu item to close all Open

Slot dialogs.

o from the Slot Viewer, click the x on the slot’s column.

2. Slot Dialog Functionality

A sample Open Slot dialog for a series slot is
shown to the right. Although other types of slots
have different options, most of the slots have
similar menus, look, and feel.

Functionality is essentially the same for either the
Open Slot or the Slot Viewer HERE (Section 4.1.2)

This section first describes the general Open Slot
layout and menu options. Then each individual
type of slot is presented later with further
information on type specific configuration
options.

The open slot contains the following:
« The title of the Open Slot dialog is the
Object.Slot name.

« The slot name is repeated in a text field below
the menu bar. On custom slots, you can change
the name of the slot by editing this text field.

Object.Slot name

Note: If you are renaming a custom slot whose
old name appears in RPL sets, a dialog asks if
you want to search RPL sets for the old name

Slot nam .
Slot Type\ 2 BigRes.Outflow = B
L. e M aliew TimeStep /O  Adjust
Coptammg uton
Ob-] eCt Value: | 109 cfs
(click to open —
|Dec31,1 --0| Er | = I~
prd
// cfs L]
/ 01-04-1996 Thu 109.0 R 1
Value 01-05-1996 Fri 109.0 R 1
01-06-1996 Sat 109.0 R 1
01-07-1996 Sun 109.0 R 1
01-08-1996 Mon 09.0R 1
01-09-1996 Tue R 1 :
N1-10-1996 Wed 109,0] 1
Set by Rule: (1) Set Reservoir Qutflow and WU Diversion Requests h R 1
01-12-1996 Fri 109.0 R 1
01-13-1996 Sat 108.0R 1
01-14-1996 Sun 109.0R 1
01-15-1996 Mon 108.0R 1 "
Show: [ | Description
BigRes.Cutflow [@ 24:0 uary 9, 1996]
TOOltlp 1wvalue: 109.0 [cfs] (Priority 1)
indicating
source of Descriti
value escription
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and optionally replace occurrences with the new name. Answering yes will bring up the RPL
Search and Replace dialog with the results of a search for the old name in all RPL sets and
with the new name filled into the Replace with field. You can examine the occurrences and
choose to replace some or all of them with the new name.

Slot Dialog Functionality
Menus

« The type of slot is displayed by an icon. Click HERE (Section 4) for a list of the icons.
+ The containing object’s icon is shown. Clicking on this icon will open the object.

« The Value field shows up to 15 digits of precision of the highlighted cell and the units. The user can
type a value directly in here or in the cell.

 Tool tips on the cells indicate the rule or DMI that set or triggered a solution as described HERE (Toolt-
ips).

« The Description checkbox shows a text description of the slot. Click HERE (Section 2.2).

2.1 Menus

Following is a general description of the menus for the open slot dialog and how it is used. Detailed
description of each type of slot is presented HERE (Section 4).

2.1.1 File Menu

The functionality available from the File menu depends on the slot type. In general, this menu is used
to:

Import (fixed or resize) and Export (display or model precision): Large sets of data may be
imported into, and exported from the Open Slot dialog. Exported data are written to a text file in tab-
separated format. Imported data may be tab or space-separated. Exported values are written in the
display units and either the precision currently specified in the Open Slot dialog (Display Precision)
or the entire internal precision (Model Precision) Likewise, imported data are assumed to be in the
same units as the Open Slot dialog. The entire precision of an imported value will be preserved,
although only the selected display precision is shown. Import Fixed Size truncates incoming data if the
data file contains more rows than the slot, and leaves existing data if the data file contains fewer rows
than the slot. Import Resize automatically resizes the slot to match incoming data.

Plot: Open a new plot with the given slot.

Print Expression: On expression slots, print the expression.

SCT: Add the series slot to an existing SCT or create a new SCT with the slot.
Show Workspace: Bring the workspace to the top of the screen.

Close Window: Close the window.
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2.1.2 Edit Menu

The Edit menu is available on series, table, periodic and list slots and is used to change the number of
rows or columns, and to change values in the slot.

Slot Dialog Functionality
Menus

Cut/Copy/Paste: There are options to cut/copy/paste data from the highlighted cells. These use an
“internal” clipboard and cannot be copied or pasted from other applications. See the Export Copy and
Import Paste options below to use the system clipboard.

Paste as Input: Paste from the internal clipboard and set the Input flag.

Export Copy: The Export Copy menu option is used to export the selected _—
data to the operating system’s clipboard for use in other applications, like

Excel. When the user clicks this option, an Export to Clipboard dialog 6 rows, 1 calurn
opens as shown to the right. This dialog allows the user to choose the Distas Precision
precision, either Display or Model, whether to Show NaN (or copy them as © Display
blanks) and whether to Include the Row Headers. It also provides O Model

information on the number of rows and columns that will be exported.
Clicking Copy adds the selected data to the operating system’s clipboard
while Cancel stops the operation.

Showe Mah
Include Row Headers

| Copy | [ Cancel ]

Import Paste: The Import Paste menu is used

to paste data from the operating system’s

clipboard into the slot. For example, the user can Data [ Svaermtime: & rows, Z columns
; ta in

copy a selection of cells from Excel or a column a i e

of data from a text file and Import Paste it clipboard Y

directly into the slot. After copying the data, the

Summary of
contents

M Import from Clipboard @E|

—

L)

1
z 3.z

user selects one or more cells of the slot and then Pasl,ltible Data___’l3 2
selects Import Paste. An Import from (white) ! : Z:;

. . . . . . 5 .
Clipboard dialog similar to the following is Un-pastable Data -y
shown. This dialog displays the contents of the (grey)
system clipboard and provides options and Destination Slot —l—Eas-Datz0b0 rydrolniow
information on the paste Operation, Slot Cell Selection: & rows, 1 column

. . SlOt Cell Limit paste operation ta Slat Cell Selection

The contents of the clipboard will show pastable  ggjection

data (white) and un-pastable data (grey). Data is [ Paste I D]
un-pastable if it does not fit in the content of the ~ Limit toggle
cell selection. For example, if the data in the

clipboard has multiple columns and the cell is a single series slot, the second column of data is un-
pastable as shown in the above screenshot.
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Slot Dialog Functionality
Menus

Also, the user can choose to Limit paste operation to Slot Cell

Selection using the check mark toggle. This limits the paste to only — |eEiisCREU LT PX
affect those cells in the slot that were selected. This selection is System Clipboard: 6 rows, 2 columns
shown in the Slot Cell Selection line. For example, if only one cell &

in the slot is selected, but the clipboard contains two rows of data as
above, all but the first cell are greyed out. In this example, shown to
the right, only the value of 1 will be pasted. If the number of values
in the clipboard is larger than slot selection, but the limiting

operation is not checked, the paste will import all data and will add

32.2
3.2

74.2
34,1
4.7

Lo B
L I R I T

21.4
the necessary rows to the slot. Note, an import will not add columns
to the slot. Paste To: |DataCbjl.HydroInflow
sSlot Cell Selection: 1 row, 1 column
Insert/Append/Delete: The Edit menu contains options to Insert, ’ Limit paste aperation to Siot Call Selection
Append, and/or Delete rows or columns from the slot, depending on [ — [ ol |

the type and use of the slot.

Clear All Outputs: On series slots, this option can be used to clear all the Outputs. Note, all outputs
are cleared at the beginning of a run.

Fill Values Below: The Fill Values Below option is used to copy and paste the selected cell to all rows
below. This will overwrite any existing data after the confirmation menu is clicked.

Replace NaN’s Below: The Replace NaNs Below option is used to replace only NaN with the selected
values. Any existing data will not be overwritten.

Interpolate: The Interpolate option is used to interpolate between two known values within a column.
It only works on a selection when the first and last value in the selection have values. The option will
interpolate between the two values and change all the values to have the Input flag.

Slot Adjust Values: One or more values selected in a slot
can be adjusted using the “Adjust Values...” item available
from the Edit menu of slot dialogs. When the user selects
“Adjust Values...” RiverWare opens a modal Adjust Slot
Values dialog which allows the user to provide the amount
by which the selected slot values should be adjusted.
Values may be adjusted by a percentage, or if all of the values have the same units, by a fixed increment
in user units. After entering the adjustment value the user then applies that value to the selected values
by selecting the “Ok” button or cancels the operation by selecting the “Cancel” button.

M Adjust Selected Slot Yalues

Adjust Selected Values by:

The adjustment is equal to adding a certain amount to the existing value(s) or multiplying by a
percentage. The user may specify a positive or negative quantity. Note that the percentage option
increases the existing amount by adding a specified percentage of that amount.
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For example if the values 10.0 and 100.0 acre-ft/month are selected and the user enters 10 acre-ft/
month into the Adjust Slot Values Dialog and selects “Ok”, then the values will be changed to 20.0 and
110.0. If the user enters 10%, the values will be changed to 11.0 and 110.0.

Slot Dialog Functionality
Menus

Note that it is easy to select all cells in a column by clicking on the header for that column.

2.1.3 Row Menu

On table and periodic slots, the Row menu is used to configure the rows.

Edit Row Labels: Change the Row Label. All row labels can be

configured at once in the dialog. The labels can also be set to object | [ £t few Labels i
names using the Set Label(s) to an Object Name button. Use right Slot: DataObj1.Table
click context menus to copy and paste from the system clipboard. | Rowlabels |

Copy
Insert Copied Rows: Insert Copied Rows from the internal

clipboard

Paste

Clear

Insert New Row: Insert a new row after the selected row Satizbes) o anCheciane..)

J

Append New Row: Append a new row at the bottom.

Move Rows: The Move Rows menu opens a panel at the bottom of 1y, 0 o0 as
the dialog which allows you to move the selected row (or multiple B8 2.00] 6.00] 10.00]
selected rows) up or down. When finished, click the Done button. 5| 300] 700] 1100

This option is only available on custom table slots.
p y Maove Selected Rows:

Delete Rows: Delete the selected rows Show: [] Description

Delete Rows Below: Delete all rows below the selected row

2.1.4 Column Menu

On some table and periodic slots (such as on custom slots), the user can add or delete columns to the
table. The Column menu is used to do this and change column labels.
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Edit Column Labels: Change the Column Label. All column labels e )
can be configured at once in the dialog. The labels can also be set to
object names using the Set Label(s) to an Object Name button. Use
right click context menus to copy and paste from the system
clipboard.

Slot: DataObj1.Table

Column Labels

Set Number of Columns: Set the number of columns.

Append Column: Add a column to the end. [set Label(s) to an Object Name... |

[ QK ][ Apply ][ Cancel

Move Column: The Move Column menu opens a panel at the

bottom of the dialog which allows you to move the selected NOME [HONE | NOnE

column (or multiple selected columns) to the right or left. When ‘1’ ’1”‘"'0’; zgg

finished, click the Done button. This option is only available on 2 200 T w0.00

custom table and periodic slots. 3 300 SRR 1100

Delete Column and Delete Last Column: Delete the selected Move selcted Coumns:
column or last column, respectively. show: ] Description

Set Dimensions: Set the number of rows and column on the slot

2.1.5 View Menu

2.1.5.1 Slot Configuration Dialog

Following is a description of the general configuration menu. Detailed information is presented HERE
(Section 4) for each slot type.

The Configure Slot dialog is invoked by selecting View = Configuration in the Open Slot dialog.
Depending on the type of slot opened, the dialog could appear a slightly different. For example, the
portion of the dialog showing the Upper Bounds and Lower Bound is only displayed for Series Slots.

Note: To configure Bounds or Convergence on multiple slots at one time, use the Configure
Existing Slots dialog described HERE (Section 3).

Values are Integers: The Values are integers checkbox allows you to specify that values in this slot
are in fact integers and should be shown as such. When checked, the precision is set to 0 and cannot be
changed. Some slots associated with object’s methods have this toggle checked and cannot be changed.

Units: Units (Unit/Scale/Precision/Format) are controlled by the Unit Scheme (described HERE
(Units.pdf, Section 2)) which presents a comprehensive view of how numeric values are displayed in
RiverWare. The units on slots are therefore controlled by the Unit Schemes. But you can configure the
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units via exceptions in the Unit Scheme Manager or from the slot itself. This section describes the
configuration options on the slot. Exceptions are described HERE (Units.pdf, Section 2.3.2).

The Configure Slot dialog lists the unit type and the active scheme. On custom slots, you can change
the unit type. On simulation slots, the type is fixed. You can then choose one of the options:

« Use Flow settings: use the Unit type Uniits
rule, i.e. use the generic setting associated _ —
with that unit type. Unit Type: [Plow

. . Uit Scheme: International
« Use settings common to slots with the rit seneme: fErmatens

name “Inflow”: Use a previously config-
ured unit name exception that defines
how slots with the same name should be
displayed. Units: | cfs Scale:

« Use custom settings below: modify the Predsion: |2 .| Format |Float
units for just this slot. When you do this
action, you are actually creating a Slot
Exception for that slot within the cur-
rently active Unit Scheme. After making the change in the slot’s configuration, you can go to the unit
scheme and see that exception.

() Use Flow settings
@ Use settings common to slots with name “Inflow™

() Use custom settings below

[7] Repair incorrect units (within type only)

As you change the selection, the unit settings for that toggle are shown in the Unit/Scale/Precision
Format areas.

Note: Show Commas in Numbers - On slots, commas are shown by default as a thousands
separator. This is a global setting that is specified from the Workspace »Show Commas in
Numbers menu on the workspace. More information is provided HERE (Workspace.pdf, Section
5.8).

Repairing incorrect Units of Slot Values: Sometimes you enter values into a slot (by typing or
importing) but then realize that the slot’s display units were not what you expected. For example, you
want to enter 100cfs into a slot so you type it in. But, then notice the slot is showing the flows in cms,
when you meant to enter them in cfs. So now the slot has a value of 100cms = 3531.5¢fs. How do you
fix this without re-entering the values?

To change the display units without changing the value

displayed, you change the slot’s units from the slot using the @/ Use custom settngs below

View wConfigure... menu. Configure that you wish to use s s
custom settings, then change the units. Check the Repair Precson: | 2 *) Format [Float
incorrect units (within type only) box. When you apply the Repair incorrect units (within type only)

change and the confirmation dialog, the units will change, but

the displayed values will not. This feature can be used to correct data which were accidentally imported
or entered with the wrong display units selected. Great care should be exercised when using this
feature, so as not to corrupt data.
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2.1.5.2 Slot Dialog Display Preferences

Slot dialogs have setting that allow you to
configure which features are visible when the
slot is opened. This allows you to specify if you
want to see Selection Statistics, Description,
and/or the Notes column. This section
describes the preferences, saved with the
model, which are applied each time a slot
dialog is opened. Not that these are strictly
preferences, you can still show or hide each
feature using the controls or menus.

Accessing the Preferences: The Slot Dialog
Display Preferences is accessible from two
places:

« From the main RiverWare workspace, use the
Workspace = Slots = Slot Dialog Display
Preferences menu.

« From the slot dialog, use the View = Slot
Dialog Display Preferences menu.

Id BigRes.Outflow = =
File Edit Wew TmeStepIfO Adjust

Outflow

Value: | 109 cfs
|Dec 31, 1995 e =

cfs Motes ~

02-02-1996 Fri 109.0 R 1 4‘
02-03-19965at [l 1090 R 1 [ Raft
02-04-1996 Sun ELEGI R 1
02-05-1996 Mon [ELE R 1
02-06-1996 Tue 109.0 R 1
02-07-1996 Wed 109.0 R 1
02-08-1996 Thu 109.0 R 1
02-09-1996 Fri 109.0 R 1 "

Show: Description

- [Notes
Column

This is the Big Res Main Outflow|

BigRes. Outflow
2values: Sum 218.0 — Ave 109.0 —

Min 109.0 -- Max 1

Slot
Description

I Selection
Statistics

Settings: The preferences dialog consist ¢
of the following three items:

P4 Glot Dialog Display Preferences

S5

» Selection Statistics: Show or Hide.
Currently, Selection Statistics are
supported only on series slots.

» Series Slot Notes Column: Show, Hide

Series Slot Motes Column:

Selection Statistics: @ Show

Slot Description:

or Show if slot has Notes.

[Apply to open Slot Dialogs

() Show @ Show if slot has notes

() Show @ Show if slot has description

) Hide
) Hide

) Hide

e

» Slot Description: Show, Hide, or

Show if slot has description provided by the user.

As an added feature, the preferences can be immediately applied to all currently open slot dialogs by

clicking the Apply to open Slots Dialog.

Note: When a series slot opens in the Slot Viewer, the preferences are applied to the first slot.
If that slot has a description and the preferences say to “Show if slot has description”, the
Description panel will be shown. But if the next slot shown doesn’t have a description, then

the Description panel will remain open.
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2.1.5.3 Go To Next NaN

The View = Go To Next NaN menu navigates to the next NaN (Not A Number) in the slot. The search
always goes first down the column (timesteps), then through the subsequent columns.

An accelerator key combination Ctrl + Shit + N also executes the search.

2.1.6 Adjust Menu

The Adjust menu, available on series and table slots, is used to change the display size of the columns
in the slot. Users can manually resize columns by dragging the dividers between the column headers.
The following five operations are also available in the Adjust menu:

« Set Column Widths: set all data columns to the width of the single selected column.

» Grow Columns to Fit Data: expand (but don’t shrink) the columns to fit the widest numeric value dis-

played in the corresponding columns.

« Fit Columns to Data: resize all of the data columns to fit the widest numeric value displayed in the

corresponding columns.

« Fit Columns to Headers and Data: resizes all of the data columns to fit the larger of the text in the
corresponding column headers or the widest numeric value displayed in the corresponding columns.

« Fit Columns to Headers: resizes all of the data columns to fit the text in the corresponding column

headers.

2.2 Slot Descriptions

On all slots, you can specify a text
description. The description is accessed
from the View = Add (or Show)
Description menu or though the
Description checkbox. When this
option is selected, a panel is added that
provides a text box in which you can
type the description. For a table slot,
the dialog would then look similar to
the following screenshot

When there is a description, the word
Description is bold in the dialog. If
there is no description, the word
Description is slightly gray.

You can also mouse over the word
Description to get the first 140
characters of the description as a tool-

tip.

Description

Panel

N

P4 DeepRes.Elevatio.. =

O

Elevation Volume Table

Bold text indicates
the presence of
-~ a Description

Value: |6970.05 feet

Pool Elevation Storage ~
feet acre-feet

1 £,970.0 0.0

2 6,970.3 0.2

3 68,9718 0.4

4 6,972.2 0.6

5 6,972.4 0.8

6 6,872.7 . v

Show: Description

This table represents the relationship
between water surface elevation and volume

of water in the resevair,

Data obtained from bathymetric survey

11/2/2006
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Note: You can configure your preferences on whether or not to show Descriptions using Slot
Dialog Display Preferences described HERE (Section 2.1.5.2).

Thg Search Slot Descriptions (TR semrch st RS
utility can be used to find slots
that have a description and/or [search Slot Descriptions  ~

slots that have a specific

. . . Physical Slots @ Find All Slots with Descriptions
keyword(S) m thelr descrlptlon‘ Account Slots () Find Slots with Description containing:
It is accessed from the Supply Slots
RiverWare Workspace using the: Exchange Siots

Workspace = Slots = Find
Descriptions... menu. The

W 45lots have a Description.

dialog shown to the right opens. © Object Slat Description -
. . 1 = Green Valley Diversions E Water User Groups Subbasin Membership List Slot
In thls dlalOg, yOU can: 2 B Upstream Gage Gage Inflow Inflows come from UGS gage
. . . 3 & Bartlett Reservoir Elevation Volume Table  This table represents the relationship
« Find All SlOtS with DeSCrlp- 4 #h Muddy Reservoir Inflow Inflow data comes from Muddy Rese
tions - find any slot that has a
description. |
« Find Slots with Descriptions ‘ u J
containing _ ﬁnd SlOtS that [ Compress name columns Descriptions 4 Slots, 0 Selected.
have descriptions that contain
the SpeCiﬁeI:()l text The SearCh Open Slots ... Show Selected Slots in 5CT...

9 ’,

1s not case sensitive.

You can limit the search to the specified types of slots including physical, account, supply or exchange
slots. When any of the search input controls are changed, the Green Check icon turns into a Red “X”,
and the search summary description is grayed out. Click the Search button to perform a new search.

This dialog has a Descriptions checkbox below the slot list. Turning on this checkbox replaces several
slot attribute columns with a Descriptions column showing up to 150 characters of each Slot's
description.

Turning on the Compress name columns checkbox replaces the distinct columns for object name,
Account name and Slot name with a single “complete” slot name column.

Several context menu (right click) operations are available within the slot list:

« Open Slot -- Show the open slot dialog for the chosen slot item.

« Open Object -- Show the object dialog for the chosen slot item (if applicable).

« Copy Slots -- Put the selected slot items into the slot clipboard, e.g. to paste into an output (manager)
device slot list.

Buttons along the bottom of the dialog provide these functions:
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« Open Slots: Separate open slot dialogs are shown for each of the selected items in the list. If more
than four (4) slots are selected, then a query dialog box is shown confirming the operation with a mes-
sage like this: “Do you want to show 421 Open Slot dialogs?”. Note that all shown open slot dialogs
may be hidden with the Workspace = Slots = Close All Slots... menu operation.

« Show All Slots in SCT: All slots in the list (regardless of item selection) are shown in a new SCT dia-
log, and the dialog is closed.

« Show Selected Slots in SCT: Selected slots in the slot list are shown in a new SCT dialog, and the
dialog is closed.

« Cancel: The dialog is closed.

Slot Dialog Functionality
Creating and Configuring Slots

The dialog can also be used to find input values on series slots as described HERE (Section 4.1.7).

2.3 Creating and Configuring Slots

Custom slots can be created on any type of object (except snapshot data objects). You can create
various types of series, tables, periodic tables, statistical tables, scalar and expression slots. Click HERE
(Section 4) to view a description of each type of slot. The user is NOT able to create Multi Slots, Table
Series Slots or List Slots.

The main menu bar on the Object Viewer (or Open Object) dialog has a Slot menu (or in the context-
sensitive menu activated by right-clicking in the slot list area) which contains commands to:

» Add Series Slot

+ Add Series Slot with Expression

+ Add Integer Indexed Series Slots

- Add AggSeries Slot

« Add Integer Indexed AggSeries Slot
» Add Series Slot with Periodic Input
» Add Table Slot

+ Add Statistical Table Slot

» Add Periodic Slot, Text Headers

* Add Periodic Slot, Numeric Headers
» Add Scalar Slot

+ Add Scalar Slot with Expression

+ Add Mass Balance Summary (HERE (Section 4.16.1))
- Add Time Aggregation Series Slot

After the slot is created, the following steps should be taken:

1. Open the newly created slot by double clicking it.
2. Rename the slot by typing directly in the Name field.

3. Use the configure menu option (and the subsequent dialog) to set the unit type, display format,
and convergence criteria.
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4. On series, consider revising the time series range, if necessary, prior to adding data into the
series. On table slots, consider setting the number of rows and columns and changing the row or
column labels.

On non-aggregate objects, slots can be organized into user defined groups. More information on this
utility is presented HERE (ObjectDialogs.pdf, Section 2.2.5). In addition, slots and groups can be copied and
pasted to other objects. This action is described in detail HERE (ObjectDialogs.pdf, Section 2.2.7).
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3. Global Slot Configuration

The Configure Existing Slots utility enables you to configure the following parameters on multiple
slots at once:

« Convergence

« Unit Type for Custom Slots

« Upper and Lower Bounds on Series Slots

« Upper and Lower Limits for Table Verification

Note: Configuration settings such as units, scale, format and precision are set through
Unit Schemes as described HERE (Units.pdf, Section 2).

Note: The slots available do not include accounting slots as accounting slots are configured
from the Open Account dialog.

To access the Configure Existing Slots dialog, click the Workspace = Slots = Configure Slots menu
item from the main workspace dialog in RiverWare. The dialog is used in the following general
sequence:

« Add slots to the list

 Select one or more of the slots from the list

 Select new bounds or convergence. Or, change the unit type custom slots.

« Apply the changes to all or selected slots.

These steps are described in the following sections. Changes are immediate and are reflected in the

dialog. Changes only apply to relevant slots, e.g. changes to convergence only apply to slots that have
convergence (i.e. Series Slots). Below is a screenshot of the dialog with the main areas noted.
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Add or remove slots from the list

Slots

Add Slots... | |Remove All Slots| Remove Selected Slots 0 of 20 selected

Object

Column Unit Type Conv. Value Conv. Type
‘ Muddy Seepage Coefficents Slope AreaPerTime Mone
* Muddy Seepage Coeffidents Intercept Flow Mone
Slot list A Muddy Seepage Coeffidents Base Elevation  Length MNone

‘ Muddy
A Muddy
‘ Muddy
A Muddy
‘ Muddy
* Muddy
A

Natural Flow Threshold Flow Mone
Min Fish Flow Flow None
Max Release Pool Elevation Length Mone
Max Release Discharge Flow Mone
Max Iterations Mo, of Iterations  NOMNE Maone

Inflow Sum Flow 0.01 Percent

Change unit type for custom slots

iFlEEEEIE]EEE

Configuration

Convergence Unit Type for Custom Slots

Type: Far Unit Type: |NOME

Change to Unit Type:

(@ General () Optimization Apply To Al Apply To Selected

Change convergence
Apply to all slots in list

General or Optimization configuration Apply only to highlighted slots in list

3.1 Selecting Slots

Add the slots you wish to change to the slot list by clicking the Add Slots button. This opens
RiverWare’s slot selector. Click HERE (Selector.pdf, Section 3) for more information on using the selector.
The selector can be used to add all or a subset of the existing non-accounting slots in the current model.

After making a selection of one or more slots, those slots are added to the list. These slots, or a subset,
are the slots you wish to modify. Note that if a slot has multiple columns that can be configured
independently, an entry is created in the list for each column. For tables where data in any column must
have the same units, only one list item is shown. If some configuration item, like convergence, is not
applicable to an item, that column is left blank in the list display.

To remove specific slots from the dialog, first select them. Note that the label above the list view
indicates the number of items selected and the total number in the list. Then click the Remove
Selected Slots button or use the corresponding context menu item available with a right mouse click in
the slot list view. All slots can be removed using the Remove All Slots button or its corresponding
context menu item. Double clicking an item in the slot’s list view will bring up the Open Slot dialog for
that slot.
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Global Slot Configuration
Configuration Options

The configuration depend on whether the General or Optimization radio
button is selected. The resulting options are described in the following ) General (@ Optimization
sections:

3.2.1 General

The configuration panel at the bottom of the dialog has check boxes for two types of configuration
items; Convergence and Unit Type for Custom Slots. By checking or unchecking these, any
combination of the configuration options can be used. For example, if only convergence values are to
be altered, only use its check box, unit types will not be modified by any applied changes.

Specifying Convergence: To change convergence, click the Convergence check box and enter a
Type and/or Value.

Specifying a new Unit Type for Custom Slots: To change the unit type of a custom slot, click the Unit
Type for Custom Slots check box and specify the old unit type and the new unit type. These changes
only apply to custom slots; you are not allowed to ever change the unit type of a simulation slot.
Display units can be set from the slot itself or from the Unit Scheme.

3.2.2 Optimization

When the Optimization radio button is checked, the bottom of the dialog switches to show the
Optimization Bounds and Limits regions.

Specifying Bounds on Series Slots: To set the Lower
and Upper bounds, check the box, then choose a unit
type from the For Unit Type pull down menu. Specify a
new Lower or Upper Bound.

Configuration

Bounds on Series Slots

For Unit Type: |Length -

Lower:

Upiper:

() General @ Optimization

Optimization Limits for Data Verification: Configure the

Lower and Upper Limits for Table slots that are verified in Optimization Limits for Table Verification
optimization. To find these slots, use the Supports Opt Limits
filter in the Selector, described HERE (Selector.pdf, Section 3). For Unit Type: |Length v

Lower Limit:

Upper Limit:
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3.3 Applying the changes

When all desired configuration changes have been made, they can be applied in two ways, Apply to
Selected or Apply to All. To apply changes only to selected items in the slot’s list view, click the Apply
To Selected button at the center bottom of the dialog. Note that the desired items should be selected
before entering the configuration information because changing selections clears the configurations.
This will change only those slots highlighted in the list view. Configuration changes can be applied to
all slots in the slot list, whether selected or not, by clicking the Apply To All button at the left bottom of
the dialog.

If changes are applied to a slot where they are not applicable, the changes will be ignored for that slot.
For example, if convergence is configured to be changed and is applied to a slot that does not have
convergence, it will be ignored.

3.4 Use Example

Following is examples of using the Configure Existing Slots dialog.

Changing convergence on specific slots: In this example, you decide that for debugging purposes,
you need to decrease convergence on all reservoir outflows. There are two approaches with the
Configure Existing Slots dialog to make these changes:

« Add only the Reservoir Outflow
slots to the list using the slot selec-
tor. A Name Filter can be applied

Slots

Add Slots... | [Remowe Al Slots| Remove Selected Slots 0 of 2 selected

in the selector to filter only the .

desired slots. In the Configure Obect  |Shox Cohmn | UnitType o
. . A Muddy ] outflow Flow 0.01 Percent

Existing Slots dialog, check the i Bartett o] Gutiow Fow PP

Convergence box, select Percent

for the Type, then enter a new o ——

value (like 0.001) in the Value box. Convergence Urit Type for Custom Slots

Then click Apply to All to commit

the changes.

Type: |Percent For Unit Type: | Flow

Value: |.001 Change ho*nitTﬂ:le:

(® General () Optimization Apply To Al Apply To Selected Close
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« Add all of the reservoir
slots to the list. Highlight
only the desired Outflow
slots, check the Conver-
gence box, sclect Percent
for the Type, then enter a
new value (like 0.001) in
the Value box. Click Apply
To Selected button to com-
mit the changes.

Using the selector to choose
the appropriate slots is more
powerful and more elegant
but you don’t see the slots’
configuration values before
you make the selection.
Selecting all slots, then
choosing the desired slots in
the list view allows you to see

Slots
Add Slots. .. iR.emove All Slotsi ER.em:we Selected Slotsi 2 of 80 selected
Object Slot 5 Column Unit Type Conv. Value Conv. Ty
& Bartlett Minimum Power Elevation Min Power Elev Length Mone
‘ Muddy Natural Flow Threshold Flow MNone
‘ Bartlett ﬂ Operating Head Length 0.01 Percent
_‘ Bartlett  |\4) Outflow Flow 0.01 Percent
1 Muddy  [] Outflow Flow 0.01 Percent
‘ Bartlett | Plant Power Limit Power 0.01 Percent
& Bartlett  [] Pool Elevation Length 0.01 Percent
* Muddy ﬂ Pool Elevation Length 0.01 Percent
Y P RN R Y - e
£
Configuration
Convergence Unit Type for Custom Slots
Type: :Percent o i For Unit Type: IFk:w b :
value: |.001 | Change to Unit Type: | - ¢
® General () Optimization i Apply To All | |AHJ|Y To Selected% | g

all of those slots’ configuration before you modify them.
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4. Types of Slots

This section presents a brief description of the different types of slots and how they are used for
representing different types of data. Click on the link to go to the section that further describes how to

view, create, and edit that type of slot.

Name

Icon

Type

Description

Series Slot

A single timeseries of values. These slots may be linked with
other Series Slot. Input data in Series Slots controls the

Series Slots
Go to Section 4.7

Go to Section 4.1 Series simulation solution, and all simulation output data are written
' to Series Slots. Custom slots can be linked to any linkable slot
on the workspace.
Series Slot with A specialized Series Slot whose value is computed from a
. . user-defined arithmetic expression possibly containing other
Expression Series ) Q.
Go to Section 4.6 slot names as variables. They are used to calculate quantities
' such as “combined Storage of all Reservoirs.”
Integer Indexed A specialized series slot that is indexed by an integer number
Series Slot Series instead of a date.
Go to Section 4.4
Aoo Series Slot A specialized Series Slot that is an aggregation of one or more
Gigto Section 4.2 Series Series Slots which are independent of one another. They are
| used to group together similar series of data.
Integer Indexed An agg series slot that is indexed by an integer number instead
Agg Series Slot ; Series of a date.
Go to Section 4.4
A specialized Series Slot aggregating one or more Series Slots.
Muli-Slot The value in the first Series Slot column is the sum of the
Go to Section 4.3 Series values in all of the other Series Slot columns (other slots to
’ which they are linked). New Series Slot columns are
automatically added when a link is made to the MultiSlot.
Time Time Aggregation Series Slots temporally aggregates any
Aggregation . other single series slot. It can be recomputed manually or
Series

automatically at the end of a run.
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Name

Icon

Type

Description

Series Slot with
Periodic Input
Go to Section 4.8

Series

A Series Slot with Periodic Input is technically a series slot,
but you can optionally input data in the same format as a
periodic slot. When entered periodically, the slot automatically
fills out the series values.

Text Series Slot
Go to Section 4.5

Series

A specialized Series Slot whose values are text strings instead
of numerical data. They are used to store annotations or
strings.

Table Slot
Go to Section 4.9

Table

A two or three-dimensional table of values for representing
one or more functional relationships. Each column stores a
variable with its own unit type and name. Rows are numbered
beginning with 0. Both rows and columns can be referenced
by using an index (0, 1, 2 ... n) or using a label string.

For a three-dimensional table lookup to be successful, column
1 must contain blocks of equal values which increase down the
table, and column 2 must contain monotonically increasing
values within each block of values from column 1. A two-
dimensional table only requires monotonically increasing
values in its first column.

Table functionality includes accessing values beginning with
the table indexes and accessing a column index beginning with
row index and table value.

Table Series Slot
Go to Section 4.10

Table

A specialized table slot whose rows correspond to time values.
This slot contains limited timeseries functionality thus making
it more efficient, performance wise than Series Slots. It is
commonly used for writing and reading large amounts of data.
It is primarily used within user methods; you cannot create
them as custom slots.

Statistical Table
Slot
Go to Section 4.11

==

Table

A specialized table slot allowing the user to specify a
statistical function, such as flow duration curve, which is
computed at the end of a run using the data in specified model
slot(s). This statistical analysis data can then be plotted or
exported.
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Icon

Type

Description

Periodic Slot

A specialized table slot, the periodic slot is used to hold data
that repeats over a specified time period. For example, a set of
monthly evaporation coefficients for a reservoir (the same
every year), could be held in a periodic slot. The timeseries

Go to Section 4.12 Table associated with the data can vary (hourly, daily, monthly, etc.)
as well as the period over which the data repeats. The periodic
slot can also handle irregular timeseries and can have either
text or numeric column headings.

The scalar slot is used to hold a single piece of numeric data
Scalar Slot . o .

Go to Section 4.13 Scalar that will not vary with time. The scalar slot is a one-row, one-
column table slot.

Scalar Slot with A scalar slot whose value 1s computed from a user-defined
Expression | Scalar arithmetic expression. The expression can contain values from

Go to Section 4.14 other slots as variables.

List Slot . Thg list slot is used ir} certaip user methods to specify a list of

Go to Section 415 ||E| List objects or slot‘s associated with that method. The user cannot

' add custom List Slots.
Mass Balance Mass The mass balance summary slot is a user-defined hierarchy of
Summary oy Balance series slot collections used to check mass balance across many
Go to Section 4.16 = Summary | objects.
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4.1 Series Slot

There are several types of time series slots with various column configurations. Since all of these slot
types contain rows which correspond to the series of data, they will be referred to collectively as series
slots. Most series slots open automatically in the Slot Viewer. Any slot shown in the viewer can be
undocked from the viewer and shown in its own Slot dialog by dragging the column off the viewer.

4.1.1 Slot Dialog Versus Slot Viewer

The following screenshots highlight the difference between the individual Slot dialog and the Slot
Viewer.

Object Icon

Slot Dialo
BigRes.Outflow =

e Edit Wiew TimeStepIfO Adjust

jmu

=

. Outflaw

Value: | 1059.2852612435415 | cfs
3un 1, 1995 @ B =

cfs "~

05-30-1996 Thu 953.1R 1
05-31-1996 Fri 1,048.5 R 1
o6-01-1996 sat. IR 1.
06-02-1995 Sun 957.2 R 1
06-03-1996 Man 900.7 R 1
06-04-1995 Tue B703R 1
06-05-1995 Wed 9629 R 1
06-06-1995 Thu 9%L7 R 1
06-07-1996 Fri 1,078.8 R 1 v

Show: [_| Description

Object.Slot Name

Slot Viewer X to close slot

Slot Viewer =

Selected Slot
TimeStep Ij0  Adjust

\Z O
elected Slot: BigRes. Outflow el w

Value: | 1059.

52612435415 | cfs |Dec 30, 1995 \1 B

BigRes | BigRes ] BigRes i *
Inflow Storage Outflow
Column labels LI 5  Totl
are Slot Names cfs aqefest | cfs
05-30-1996 Thu 759.1 0 272,310.6 O 959,1 R
05-31-1996 Fri 848.5 0 271,517.2 O 1,048.5 R
06-01-1996 Sat  1,050.3 O 270,723.3 O JUEHEENE R
08-02-1996 Sun 957,2 O 289,930.5 O 957.2 R
06-03-1996 Man 900.7 O 289,137.1 O 900.7 R
06-04-1996 Tue 870.3 O 288,343.7 O 870.3 R
06-05-1996 Wed 952,9 O 287,550.3 O 962.9 R
06-06-1996 Thu 9517 O 285,756.3 O 9617 R
06-07-1996Fi | 1,079.9 0 2659635 0 LOTBIR 1,
Multiple Slots > |

Show: [ | Description

How many of each dialog are there? There is only one Slot Viewer per model. There can be many

Slot dialogs.

What types of slots are shown? There is a Slot dialog for each type of slot. The Slot Viewer only
shows series slots that have the same timestep as the Run Control.

Which slots will open in the Slot Viewer? The Slot Viewer only shows series slots that have the
same timestep as the Run Control. Standard Series slots, Text Series slots, Series Slots with Peri-
odic Input, and Multi slots with a single subslot open automatically in the Slot Viewer. Multi slots
with two or more subslots and Expression slots open in their own Slot dialog but can be docked in the
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Slot Viewer. Agg Series slots with two or more columns, series slots with a timestep different from
the Run Control and all other types of slots (Periodic, Table, Scalar) can only be shown in their own
Slot dialog.

« Can the two types of dialogs interact? From the Slot Viewer, you can drag a slot off of the viewer to
become a single Slot dialog. You can then drag the slot icon on the series slot and drop it on the Slot
Viewer to re-dock it. This process is described HERE (Section 4.1.2).

« Where can | find more information? The Slot dialog is described HERE (Section 2). The Slot Viewer is
described in the next section, HERE (Section 4.1.2)

Types of Slots
Series Slot

4.1.2 Slot Viewer

The Slot Viewer is an ad-hoc tool to view multiple series slots in a single dialog. There is only one Slot
Viewer per model. The slots shown and order is not persistent in any way on the viewer. Each time a
Series Slot is opened from anywhere in RiverWare, it is added as a column to the Slot Viewer. From the
Slot Viewer, any slot can be shown also in the slot's conventional Slot dialog.

Following is a screenshot of the Slot Viewer showing four slots on BigRes. The Slot Viewer shows
different menus based on the selected slot. Highlight cells in a single column (or the entire column) to
select a slot. If you highlight cells in multiple columns, the Selected Slot is blank and many of the menu
options are disabled.

List of Slots
Close slot in the Viewer
<] Slot Viewe - O

File Edit View TimeStep 'O  Adjust

Selected Slot Selected Slot: BigRes.Outflow I v
alue: | 110 cfs | Dgc 30, 1995 < @

BigRes & BigRes & BigRes  EJ BigRes B g

.Outflow .Storage .Pool Elevation

cfs acre-feet feet
01-01-1996 Mon 316.4 O 316.4 I 218,793.0 O 6,227.0 O
01-02-1996 Tue 33D.SR 219,230.9 O 6,227.1 0
01-03-1998 Wed 1159 O 109.0 R 219,244.5 O 6,227.1 O
01-04-1996 Thu 291.6 O 109.0 R 219,606.6 O 6,227.2 0
01-05-1996 Fri 285.0 O 109.0 R 219,955.7 O 6,227.3 0 o,

Show: [] Description

BigRes.Outflow -- Total Volume: 218.1 [acre-feet]
1 wvalue: 110.0 [cfs] (Priority 1) -- "Raft" [Special Ops]

Following are the Slot Viewer specific actions:

« Rearrange Columns: Drag a column header to rearrange columns.
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« Undock a single slot:
- Drag a column off of the Viewer to show the slot in its own dialog.
- Right-click the column header and choose Show In Slot Dialog...
- Use the File » Undock Selected Slot(s) menu.
« Undock all Slots: Use j[he Fl!e - Uncjock All Slots r Siot Viewer S
to show all of the slots in their own dialog.
. File Edit WView TimeStep /O Adjust
 Navigate to a slot: Use the scroll bars to scroll left/ Selected Slot: [l [BioRsontfiom | 1=\l ¢!
right to find the slot or use the down arrow menu : i ' . = el
(Shown to the right) to list all of the slots in the Value: 110.DDDDDDDDDE|D ?g;es.ztc;:ge |
. . . Igres. LIUTriow
viewer. Click the desired slot to select and scroll to BigRp{ 9 |
hat slot Crora BigRes.Inflow
tha : | BigRes.Pool Elevation |
« Close Slots: acrefERr—— o ———— T —q
- Click on the X at the top right of the slot column, | ?101-1996Mon  218,793.0 0 - 316411 316
- Select one or more slots. Then use the File w Re- 0170271996 Tue 2152303 0 £ 30

move Selected Slot(s) menu.
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Series Slot
To dock a slot onto a Slot BN o
. . i - b 1 -
Viewer, drag the slot’s icon Bd BigRes.Outflow rd Slot Viewer
anywhere on the viewer. A File Edit View TimeStep YO Adjust File  Edit ew TimeStep IfO  Adjust
screenshot shows the icon _A Outflow Selected Slat: BigRes. Inflows =
that you should drag. Value: |316:35000000002833 | cfs || Value: cfs |Jan 1, 1996
7an 1, 1996 @ & QRAC‘ Bigkes  LJ BigRes L3
\' .Storage Inflow
~ .Total

acre-fest cfs

12-31-1995 Sun 'L:; 01 NaM O
5 e
01-02-1996 Tue (E 1100 R 1 01-01-1996 Mon 21é=8.0 0 3164 O
01-03-1996 Wed 109.0 R 1 01-02-1996 Tue 219,230.9 O 330.8 O
Show: [ Description Show: [] Description

BigRes.Inflow [@ 24:00 December 29, 1995]

0 values:

¢ Slot Viewer = B

File Edit View TimeStep /O | Adjust
Selected Slot: BigRes.Storage ==
Value: |218793.000000377 acre-feet |Jan1,1996 |« » &)

The result is shown:

Alternatively, use the File w
Dock in Slot Viewer menu.

BigRes Ll BigRes &]'—BigRes <L

.Storage Inflove Dutflow I
.Total | |
RESULT: acre-feet  cfs | cfs |
12-31-1995Sun 2 HEENI I: NaN O, 3000 1 ,
01-01-1996 Mon 218,793.0 O 316.4 DI 3164 I I
01-02-1996 Tue 219,230.9 O 330.8 D|E| 110.0 R I
01-03-1996 Wed 219,244.5 0 115.9 O, 109.0 R |
i L
El A4 A Tl ha k| fal i Tkl nL — 1:\ n_n _I
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4.1.3 Series Slot Dialog Functionality
Shown is a series slot with the key areas Seroll Global Display Plot

highlighted. There is a datetime spinner
and scroll button used to scroll to the

given date. Icon/buttons are used to show :
display compression, show notes, and to = =
Plot the slot. The datetimes are shown as

the row headings, the data values are '
shown in the cells, and each cell’s value Value: | 300

has a flag. Bold, green separators are
automatically created based on the

to date  Time Scroll ~ Notes  Compression slot

|DE|: 28, 1995 [* 8| EF

|
timestep of the slot. For example, in a o -
daily slot, separators are placed between %‘Fart . 12-29-1395 Fri 300.0 1
B imestep

months. In 6 hour slot? Qays are separated. Divider e — t 200.0 B
Also, there is a blue divider between the L TE Sun 300.0
initial and start timestep. There is a red Time 11011998 MDH —r
divider after the finish timestep. Interval s e g 11|:|I|:| R 1

. . . i Divider 01-03-1996 Wed 109.0 R 1
Data: Time series data are displayed with .. MV

Finish B 556 Thu 109.0 R 1

one value per row where each row . _

. Timestep 01-05-1996 Fri 109.0 R 1
represents a timestep. A scroll bar along Divider I _ %
the right side of the field is used to view ] SE,t_t'l“"”Ffﬂ'ﬁ L1 SetRes Cutfiow and WD v
the entire set of data. Each row contains Tooltip A - o
the full date and time, a status flag, and the 1nd1cat1nfg 1 e
slot value at that time. A slot value which ~ SOUT¢€ ot value f. g the total Qutflow from Big Reservoir
shows NaN (Not a Number) represents an Description including Spills and Turbine Ryleasel
unsolved variable. /

The values which appear in the Open Slot BigReg.Outflow —Total Volyme: 595/0 [acrejfeet]
dialog use the Units for that slot. Units are  gqlection valug: 300.0 [cfs]

covered in more detail HERE (Units.pdf, Info \
Section 1). Configuring slot units is ‘ o
discussed HERE (Section 2.1.5). Datetimes ~ Data  Flag  Priority

Timesteps: Timesteps are reported chronologically. If the series is an Integer Indexed series, the rows
are indexed by an integer number instead of a timestep.

Editing Slot Values: Conventional editing commands are available for all slots. They allow cutting,
pasting, filling and clearing of data.

A Delete or Cut of any timestep except the first shifts data up to replace the lost cell, reassigning values
to new timesteps. A Delete or Cut of the first timestep removes it completely from the series,
essentially shifting the start date of the series.
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Similarly, Insert New Cell or Insert Copied Cells when the first timestep is selected adds a new
timestep to the beginning of the series. When any other timestep is selected, Insert New Cell or Insert
Copied Cells shifts data down from the added cell, reassigning values to new timesteps.

Types of Slots
Series Slot

Priority: In a Rulebased Simulation run, the dialog shows the priority of the slot at the given timestep.
This can enable/disabled using the View = Show Priorities menu.

Tooltips: Tooltips provide additional information about individual values. In particular, when you
hover over a value for which the relevant information is available, one of the following tooltips is
displayed:

« Set by DMI: Displayed when the value was set by an

. S , 01-02-2014 Thu 21.22 Z
input DMI that was configured to record invocations. 01-03-2014 Fri Tl
Example: “Set by DMI: Import Lake Levels”. Click 01-04-2014 Sat 19[& 7

HERE (DML.pdf, Section 2.4) for more information on Invo- | Set by DMI: InpuiDailyAccountingFromUCHDEZ | 2 7
cation Records. 1 [l 01-05-2014 Mon 16.33 Z

« Set by Initialization Rule: Displayed when the value
was set by an Initialization Rule. Example: “Set by Initialization Rule: (3) Provide Default Hydrol-

o5

ogy”.
« Set by Rule: Displayed when the value was set by a rule. Example: “Set by Rule: (18) Long Lake
Fishery Releases”.

« Rule: Displayed when the value was solved for as a result of a rule setting a value elsewhere in the
system. That is, the value was set during dispatching because a rule set a value somewhere. In this sit-
uation, the value has the output flag and the controller's priority which is also the priority of the rule
whose execution triggered dispatching. Example: “Rule: (18) Long Lake Fishery Releases”.

For the last three items you can quickly open the rule associated with the value. Right click and choose
to Open Rule N from the menu.

Additional information may be shown in the tool tips when an optimization run has been made.
Examples of the information are “Frozen at Lower Bound”, or “Frozen by (3) Minimum Load 47.6%
between limits set by 3.1.1.1 and 2.1.1.1.” or “Frozen by (2) Ending Pool Elevation at a limit set by
2.1.1.1”. More information can be found HERE (Optimization.pdf, Section 7.2).

Selection Info Area: Optionally, the Selection Info Area (also called the Summary Area or Selection
Statistics) can be shown using the View = Show Selection Statistics. This displays information on
the selected cells in the Slot including the name or number of slots and then statistics on the selection.
Statistics include Sum, Average, Median, Min, Max, Range, and Difference. All, some or none of these
may be shown depending on the number of cells selected and the units of those cells. If a single value is
selected and that value was solved for or set as a result of a rule in rulebased simulation, the Priority is
also shown. Finally, if the values have units of flow, power, or velocity, the selection area also shows
the integrated values over time, thus showing the total volume, energy, or length, respectively. The unit
scheme units for that unit type are used.
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Note: You can configure your preferences on whether or not to show Selection Statistics using
Slot Dialog Display Preferences described HERE (Section 2.1.5.2).

Global Time Scroll: Use the global time scroll button or the right-click context menu to change all
date-based dialogs to the selected date. This date is then used for any currently opened dialogs and any

that are opened from this point forward.

4.1.4 Configuration

Following are configuration options specific to Series Slots. Further information on general

configuration can be found HERE (Section 2.1.5).

Setting Bounds on a Series Slot: series slots
have upper and lower bounds which can be
entered through the View = Configure dialog.
In general, these values are not used by the
simulation, but are used in optimization.
However, there are a few cases where a value
can be used by the Object’s user methods. For
example, the lower bound on Outflow on a
Reach object is used to calculate the maximum
allowable diversion. If no value is specified,
the total Inflow may be diverted.

You can optionally show warning messages if
values set during Simulation are outside of the
bounds. When configured, as described HERE
(RunControl.pdf), if the controller sets a value
which violates the specified bounds, a warning
is issued in the diagnostics window, but the
simulation continues.

Setting Convergence: Series slots have
Convergence settings which can be edited in

P4 Configure Slot

Object : ‘ Muddy
Slot Inflow
Units
Unit Type: |Flow
Unit Scheme: Scheme 1
) Use Flow settings
Use settings common to slots with name “Inflow
@ Use custom settings below

Units: |cfs * | Scaler 1000|

Precision: 1 = Format [Float

[ repair incorrect units (within type only)

Bounds Bounds
Lower: Mal cfs
Upper: MaM cfs

Convergenge

Convergence

%o

[ Ok ] [ Apply ] [ Reset

] [ Cancel

the lower portion of the Configure dialog. A slot can be reset if the new value is not within
convergence of the old value and it has not been set more than the maximum number of times. The Set
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Value functionality is described HERE (Simulation.pdf, Section 4.1). The following table describes the
available convergence criteria:

No convergence. Any new value

Example of non-convergence:

NA is considered different than the | Never old = 100.0 cms
old value. new = 100.001 cms
Example of convergence:
old = 100.0 cms
new = 100.001 cms
value entered = 0.001 cms
Absolute difference in internal
Internal _un_its. The user enters the value | if Example of convergence
(m, ems in internal units. If old minus new old = 100.0 cfs
’ * | (in internal units) is less than or |0| d-— newl <value |new =100.01 cfs
m3, etc)
equal to the convergence value, value entered = 0.001 cms
it is considered converged. why?
100 cfs = 2.83168 cms
100.01 cfs = 2.83197 cms
2.83168 - 2.83197 = -0.00029
0.00029 < 0.001
Example of convergence:
Percent difference. The user if old = 100.0 cms
enters the value as a |O| d- newl value | new =100.001 cms
percentage. If old minus new < value entered = 0.001
divided by the old value is less old 100
than or equal to the convergence | or Example of non-convergence
NA value divided by 100, it is If old or new is 0.0, then old =10.0 cfs
considered converged. convergence is new = 10.01 cfs
reached if value entered = 0.001
If both old and new are zero, it is why?
considered converged if old |O| d- neWI < | 10 — 10.01| 0.001
i i - -12
minus new is less than 1.1E-12 1.1X10 10 > 100
Example of convergence:
old = 100.0 cfs
Absolute difference in user units. new = 100.001 cfs
The user enters the value as a value entered = 0.1%, cfs
User percentage in the specified user it
Units units, without considering scale. Example of non-convergence
specified | If old minus new (in user units) is |0| d— newl < value old =10.0 cfs
forthe | less than or equal to the 100 |new=10.1cfs
slot convergence value (in user value entered = 0.1%, cfs

units) divided by 100, it is
considered converged.

why?

101> &L

[10- 100
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Time Series Range--Series Slot: The default start times and
timestep are inherited from the Run Control settings when the
object is instantiated. All series slots are initialized with one
timestep to minimize model file size. Other rows are added by

Types of Slots
Series Slot

M Configure Timeseries

(:) Configure All Columnsz |dentically
() Configure Each Column Separately | Pool Elevation v

the user as needed for input or appended at run time when the tasatfeass

’ ;
slot’s output values are calculated. You may change the time [ ¥ FunCoro
series range directly through the Time Series Range Dialog. ottt daruely 27, 1997 a

End: Febrnary B, 1997 ==

On Integer Indexed Series, the user is able to change the Vit 1 || Daiy _
number of Values but the start, end, and timestep size [k ][ Amb ) Feet ][ Cowd ]
configuration areas are disabled. L

The time series range and timesteps can also be changed by selecting Synch With Run Control in the
Time Series Range Dialog. This will update the time series range in the slot to match the time series
range set in the Run Control dialog. The default start times and timestep are inherited from the Run
Control settings when the object is instantiated. All series slots are initialized with one time.

Linked Slots: In the View menu, there is a menu to show Linked Slots. When selected, this shows all
of the slots to which the given slot is linked.

Show Notes Column and Notes Group menu: The Show Notes Column and the Notes Group menu
are used to display Notes that are associated with a timestep on a series slot. For more information on
Notes on Series Slots, see the documentation HERE (Section 6).

4.1.5 Series Display Compression

The Series Display Compression utility allows the user to “compress” or hide a particular value, NaNss,
both, or any repeated values. This utility is useful for slots that hold data that is often the same value
and the user only wishes to see any changes to this standard value. The functionality is available on
Series Slots, Agg Series Slots, Multi Slots, and Table Series Slots.
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4.1.5.1 Accessing Series Display Compression

Series Display compression can be accessed from

 the Open Slot dialog’s View =Series Display Compression
menu

« the Series Display Compression icon E on the Open Slot dialog

When either of these options are chosen, the Open Slot dialog adds

the display compression area between the scroll area and above the
column heading as shown.

4.1.5.2 Configuring Compression
Following is a screenshot showing all of the configuration controls.
Each option is then described in detail.

Compression Mode  Show/Hide

Extended Controls
Enable/Disable Toggle +

\ Hide MaM s and Yalue, 350 |« %

Precizion Tvpe: | Dizplay w

/92 Timestep Rows Hidden \

Set Reference Value Precision Type
Status

B Muddy Reservoir. Qutflow E@E|

File Edit View TimeStep /D Adjust

LA Y [Dutfow

Walue: |1:

. December 31, 1995 = [%

Compress Repeated Yalues  w B

Cnt Dutflow ”»
cfs
12-31-1995 sun[IREILED] o
O1-0115% Mon  40: 55.00 R
021019%5at  1: 55.32 R
021119%5um | 1: 5223 R
021219% Mon | 2: 5500 R v

[

Enable/Disable Toggle: When Series Display Compression is first activated, there is a check mark
in the toggle indicating that it is active. This toggle is used to toggle the compression on and off. Thus,
the user can configure compression, then toggle it off to view or edit all the values, and then toggle it

back on to re-enable compression

Compression Mode pull-down menu: When first activated, the Compress Repeated Values option
is selected by default in the pull-down Compression Mode menu. The modes listed below are

available for display compression:
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« Compress Repeated Values: Any values that are repeated will be com-
pressed into one row. When this option is selected, the repeated values are
all compressed into one cell and a count (Cnt) column is added. A small
triangle is added to the lower corner of the cell to indicate that the cell
represents repeated values. In the screenshot 3 values of 55cfs are
repeated on 1/1/1996. These represent 1/1 through 1/3/1996.

Types of Slots
Series Slot

Compress Repeated Values |

: Compress Fepeated Values
Hide MaM Yalues

Hide *falue: O

Hide MaMs and Walue: 0

_/ylint Outflow
Count Column cfs
07-01-1996 Man @ BR.O00 R

Triangle indicates compressed cells

« Hide NaN Values: All NaN values will be hidden and a dotted
07-03-1996 wWed BR.00 R

line is shown. For example, NaNs are hidden for 1/4 through 1/7/ |2 === e = e A8
1996. 01-05-1956 M 55.00 |

» Hide Value: #: All values matching the reference value will be Dotted line indicates hidden cells
hidden and a dotted line is shown. The user can change the value
by clicking on the Reference Value icon » and entering a new value.

« Hide NaNs and Value: #: All NaN values or values matching the reference value will be hidden and a
dotted line will be shown. The user can change the reference value by clicking on the Reference Value
icon & and entering a new value.

» Show Value: #: All values that match the reference value are shown. NaNs are hidden. The user can
change the reference value by clicking on the Reference Value icon » and entering a new value.

« Show NaNs and Value: #: All NaNs and values that match the reference value are shown. The user
can change the reference value by clicking on the Reference Value icon » and entering a new value.

« Show Values <= #: All values less than or equal to the reference value are shown. NaNs are hidden.
The user can change the reference value by clicking on the Reference Value icon & and entering a
new value

» Show Values >= #:All values greater than or equal to the reference value are shown. NaNs are hidden.
The user can change the reference value by clicking on the Reference Value icon » and entering a
new value

Note: The above text describes the options and how RiverWare

represents each option on the screen. In each case, if the M-01-1936Mon_| | E5.0011
compressed/hidden range contains the automatic green 03-06-1995 \wed EAE4 R

datetime interval delineations (e.g. Monthly lines on a daily

slot) those green lines will still be shown. In the example to

the right, two green lines are shown representing the delineation before Feb. 1 and March 1 in
this daily slot.

Show/Hide Extended Controls: To the right of the Compression Mode pull-down menu, the Show/
Hide Extended Controls button B can be used to further refine how the compression is configured.
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When this button is clicked a further set of configuration options is presented and the arrow now points
down.
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Set Reference Value: When any of the “Hide Value” or “Show Value” compression modes are

selected, the Set Reference Value icon & become active. Clicking this icon opens a dialog to allow
the user to enter a value. Once a new number is entered, the Compression Mode menu options will
display that number in the menu. The value does not have a unit associated with it. So if you change the
slot’s units (via the configuration or through a unit scheme), the reference value will not change.

Precision Type pull-down menu: Each of the above compression modes compares a value in a cell to
some other value, either a reference value, NaN or the previous timestep’s value. For more flexibility,
value comparison can be based on either:

« Display: The display precision will be used; this is the default. If two numbers
appear the same on the screen, they are considered the same. -
- Convergence: The slot’s convergence value will be used to compare the numbers.  [Convergence |
A number must be within convergence of the other number to be considered the Exact
same.

« Exact: The internally stored numbers will be compared.

Status information: The Status information will show the number of rows that are hidden or
compressed.

4.1.5.3 Editing Compress/Hidden Values

On the Open Slot dialogs, the user can highlight a number of cells and type a new value that will be
entered, as Input, into each selected cells. When Series Display Compression is enabled, the editing
of values is treated a differently as follows:

Compressed Repeated Values: If the Compress Repeated Values is selected, editing of selected
cells will edit any compressed cells. For example, if repeated 33 values are repeated and the user selects
the repeated value, types in a new number, all 33 values will be set to that new number.

Hidden NaNs or Value: If any of the “Hide” options are selected, editing of selected cells will not
affect hidden cells. Hidden values and NaN’s will not be overwritten. But, any cells displayed and
selected will be affected by the new value. Also, if the entire column is selected, edits will then apply to
all values, whether hidden or not.
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4.1.5.4 Multi-Column slots

On multi-column slots, (Agg Series, Multi Slots, Table Series Slots, and accounting slots), the Series
Display Compression will only compress/hide a row if the compression is valid on all columns of the
row. Following is a screenshot where the repeated value compression only applies to a subset of rows:
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07-01-1996 kan 1 1.001 HaM 0 MHak 0

07-02-1996 Tue 1: 1.001 2001 Mak 0

07-03-1996 Wed 4 1.001 2000 3001 07-01-1996 Mon 1: 1.0001 HaM 0 MHaM 0
07-04-1996 Thu : 1.0000 2000 2.0000 01-02-1996 Tue 1 1.001 2000 MHaM 0
01-05-1996 Fri : 1.0000 2000 200010 07-03-1996 Wed 41 1.001 L 2000 L 30001
01-06-1996 S at : 1.0001 20000 300010 01-07-1996 Sun 4. \ MaM 0 L 2001 5 2001
07-07-1996 Sun 4 MaM 0 2000 300010 01-11-1996 Thu 1: MaW 0 u} 2001
01-03-1996 kaon : MaM 0 2000 30001 .

1.5 195 Tue : s ool ~ ool Repeated Value Compression toggled On
07-10-1996 'Wed : MaM O 2000 2.000

07-11-1996 Thu 1: MaM O u] 3000

Repeated Value Compression toggled Off

Notice that only rows 1/3-1/6 and 1/7-1/10 are compressed because the repetition occurs across all
columns. Similarly, on multi-column slots, if the user chooses to “Hide NaNs and Value”, it will only
hide a row if all three columns have the reference value OR NaN.

4.1.6 Timestep I/0 menu - Flags

On Series Slots, the Timestep I/O menu is used to change the status of the cell’s value by changing the
flag. Possible flags vary by slot, but may include:

- INPUT (I,

- OUTPUT(O),

- DMI INPUT (2),

- ITERATIVE MRM (i),

- TARGET BEGIN (TB or tb),
- TARGET (T),

- BEST EFFICIENCY (B),

- MAX CAPACITY (M),

- DRIFT (D),

- SURCHARGE RELEASE (S),

- REGULATION DISCHARGE (G),
- UNIT VALUES(U), and
- RULE (R).

User-input data are automatically flagged as INPUT, and may not be overwritten by simulation results.
Certain values imported by an input DMI are flagged Z for DMI INPUT and are treated identically to
INPUT (I) flags. Initialization Rules can also set values with the Z flag. OUTPUT (O) timesteps may
contain values calculated during a previous run or toggled from INPUT status. These values are
automatically cleared to NaN at the beginning of a simulation run. This guarantees that no previous
solutions remain from one run to the next. Simulation results are written to timesteps flagged as

RiverWare Technical Documentation: Slots
Revised: 7/17/18



OUTPUT, TARGET BEGIN, BEST EFFICIENCY, MAX CAPACITY, SURCHARGE RELEASE,
DRIFT and UNIT VALUES. Flags other than OUTPUT and INPUT are only available for certain series
slots.

Types of Slots
Series Slot

This section describes the use of special flags which may be set on SeriesSlot timesteps. The flags are
typically set by the same mechanisms as INPUT and OUTPUT flags. But, unlike INPUT and OUTPUT
flags, each type of special flag is only applicable to one or two slots. All SeriesSlots must have one of
the following flags set for every timestep; each flag is indicated by its abbreviation:

» General flags available to all SeriesSlots.
- | for INPUT
- O for OUTPUT
- Z for DMI INPUT - This flag indicates that the value was set by an input DMI or Initialization
Rule. Click HERE (DML.pdf, Section 2.4) for more information on DMI Invocations. Click HERE
(RPLUserlnterface.pdf, Section 4) for information on Initialization Rules. In simulation, the Z flag be-
haves identically to the INPUT (I) flag.
- R for SET BY RULE - This flag indicates that the value was set directly by a rule.
- i for ITERATIVE MRM - This flag indicates that the value was set during iterative MRM by an
MRM rule. Values with the “i” flag can be overwritten as though it is a “O” flag. Values with the
“1” flag are cleared at the beginning of a single run and at the start of an MRM run, but are not
cleared between each iterative MRM run. They are considered input during an iterative MRM
run.
« Power calculation flags available to Energy slots.

- B for BEST EFFICIENCY
- M for MAX CAPACITY

« Maximum Outflow flag available to Outflow slots
- M for MAX CAPACITY
« Target flags available to Storage and Pool Elevation slots.

- TB or tb for TARGET BEGIN
- T for TARGET

« Drift flag available to Regulated Spill and Bypass slots.
- D for DRIFT

« Surcharge Release flag available to the Surcharge Release slot
- S for SURCHARGE RELEASE

» Regulation Discharge flag available to the Regulation Discharge slot
- G for REGULATION DISCHARGE

« Unit Values flag available to Turbine Release and Energy slots on power reservoirs with the Unit
Power Table method selected:

- U for UNIT VALUES
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4.1.6.1 Setting Flags
Flags are set from the Open Slot dialog (or from the SCT). In the S
. . . . . TimeSkep I1c
Open Slot dialog, a flag is set on the highlighted timestep by
selecting the flag from the Timestep I/O menu. Flags which are 2t to Input Ale+1
unavailable for that slot will appear grayed-out in the menu. 5t Allto Input Ctri+Al+1
The Timestep 1/0 menu has options to: 26t Lo Output Alt+0
Set All ko Qukput Chel+Alk+ 0
« Set to Input: Set selected cells to Input
Reverse Input/Cukput
« Set All to Input: Set all cells to Input Reverse Input/OutpLt Al
« Set to Output: Set selected cells to Output
« Set All to Output: Set all cells to Output
« Reverse Input/Output: Reverse the input and output flags on Best Efficiency Crl+B
selected cells Max Capacity ChrlH

« Reverse Input/Output All: Reverse the input and output flags on Unit Yalues
all the cells

« Set one of the special flags on the selected cells. The following sections describe many of the special
flags.

4.1.6.2 Power Calculation Flags on Energy

BEST EFFICIENCY and MAX CAPACITY flags may be set on Energy timesteps instead of an INPUT
Energy request value. These flags are used by the Plant Power Coefficient Release User Method to
calculate the most efficient or maximum Energy generation possible for the flagged timestep.

The Plant Power Coefficient Release method uses tables to relate the current Operating Head to the
most efficient Turbine Release or maximum allowable Turbine Release. The MAX CAPACITY flag is
available for all power method except LCR Power Calc. The BEST EFFICIENCY flag is only valid for
the following power methods:

« Plant Power Calc

 Plant Efficiency Curve

« Plant Power Equation

« LCR Power Calc

« Unit Power Table

The calculation of the best efficiency Energy generation or max possible Energy generation is an
iterative solution. The Outflow required to produce the desired type of Energy affects Tailwater

Elevation, which affects Operating Head, which affects the Outflow required to produce the desired
Energy. For more information on these methods, click HERE (Objects.pdf, Section 17.1.2).

When an energy value has been calculated using a MAX CAPACITY or BEST EFFICIENCY f