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Introduction

1. Introduction

RiverWare’s Data Management Interface (DMI) provides a mechanism to transfer data into and out of
RiverWare in a highly configurable and automated manner. For example, the user can configure a DMI
that, with the click of a button, brings all of the observed inflows and initial pool elevations into the
model.

There are two types of DMI’s:

« Control File-Executable: In the Control File-Executable approach, the user develops a “control file”
that specifies the data to move into or out of RiverWare. Also, the user develops an external “execut-
able” which interacts with the control file, RiverWare, and the external data repository. Click HERE
(Section 3) to go directly to this section.

« Database DMI: Currently, RiverWare supports a direct connection between three databases: the Hydro-
logic Engineering Center’s Data Storage System (HEC-DSS), the Hydrologic DataBase (HDB), and
Microsoft Office Excel. In this configuration, all of the slot specification is done within RiverWare
using Datasets, Name Maps, and Database DMIs. Click HERE (Section 4) to go directly to this section.

In this document, we describe the DMI user interface components that are general to both approaches.
Then we describe the Control File-Executable approach and its specific user interface components.
Finally, we describe the Database DMI approach and its specific user interface components.

2. DMI User Interface

This section describes the user interface used to execute and create DMI’s. This section applies to both
the Control File-Executable and Database DMI approach. Additional user interface for the Database
DMI section is presented HERE (Section 4).
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DMI User Interface
Accessing DMI’s and the DMI Manager

2.1 Accessing DMI’s and the DMI Manager

The Workspace provides

SR IS I I D)Y I Il RiverWare 5.0 - RiverWare Workspace

toolbar button.

Selecting either the DMI S = o i %

= DMI Manager menu

File Control “Workspace Policy EEEIN Accounting  Ukilities Help

item or the toolbar
button opens the DMI
Manager dialog. Once

Open the DMI Manager dialog

one or more DMIs are P |

defined, the DMI menu
also contains these DMIs

Cpen Data Management Interface

which can be invoked

directly from the workspace, discussed further HERE (Section 2.5).

2.2 DMI Manager Dialog

The DMI Manager dialog, shown below,
enables the user to:

¢ Create and delete DMIs

« Open the DMI Editor dialog
Create and delete DMI groups
Edit DMI groups

« Sort DMIs and DMI groups
Invoke DMIs and DMI groups

« Copy and paste DMIs and DMI groups

Open the DMI Parameter dialog

Lock the DMI manager

e View records of DMI invocations

B DMI Manager
File Edit Group DMI  Uklities

e X B

S=1E

DMlz and Groups
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DMI User Interface

DMI Manager Dialog

2.2.1 Conventions

In the DMI Manager and related dialogs, actions
can be performed using one or more of the
following, each of which acts on the current
selection:

¢ A main menu item

« A toolbar button

« A context (right mouse button) menu item
A keyboard accelerator

Main menu items, toolbar buttons and context
menu items performing the same action share the
same icon. As an example, from the DMI
Manager dialog a user can invoke the selected
DMI identically using the DMI = Invoke main
menu item, the Invoke toolbar button, the DMI
Invoke context menu item and the Control-I
keyboard accelerator:

Toolbar buttons

B DMI Manager

Main Menu ltems

B DMI Manager

EOX

File Edit Group EeGIN Lklikies
8 [Sp M MewDMI
Mew Database DML |

DMlz and Group) = Invoke Chrl+I

Add to Group, ., Chrl+-A

=J Remove From Group  Chrl4+R

2l| Group Membership... Ctrl+M

"-&' Maove Up Chel+U

\!.!, Mowe Down Chrl+D

Context Menu Items (right click)

B DMI Manager

File Edit Group DRI Ukilities

B FX 2R 73

File Edit Group DRI Utilities

@ X e

T e

Ciklz and Groups

A Dl 1

Dkdlz and Groups ¢
b Invoke Chel+I
=7 Edit... Chrl+E
W Delete Cel
Copy ChrlC
add to Group, . Chel+-A
Graup Membership, .. Cerl4+M

Actions which aren’t valid for the current selection are disabled. (That is, their main menu items,
toolbar buttons and context menu items are disabled.)

The document refers to main menu items when describing actions; be aware that in most cases toolbar
buttons, context menu items and keyboard accelerators are also available for the actions.

Also, the document refers to “clicking twice” in dialog list cells to enable editing. The paradigm is

really “click pause click” where:
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DMI Manager Dialog

« The first click in a row selects the row.

« After a brief pause, all subsequent clicks in the selected row enable editing in the clicked-in cell (and
disable editing in the previously clicked-in cell). (In this context “brief” means long enough to not be
considered a double-click.)

« The first click in a new row disables editing in the previously clicked-in row and selects the new row.

2.2.2 Creating and Deleting DMIs

The user creates a new DMI with the DMI = New ;
main menu item; the DMI has a default name: I DMI Manager g@le
[1] indicates an input DMI; similarly [@] indicates an File Edit Group DML Utities

output DML ‘@ X @ T3
The user deletes a DMI with the Edit = Delete main DMIs and Graups

menu item; the user will be asked to confirm the

deletion:

Note there are two confirmation dialogs - the dialog

on the left is shown when the DMI is not a member of
any DMI groups; the dialog on the right is shown
when the DMI is a member of one or more DMI
groups. (DMI groups are discussed HERE (Section 2.2.4).)

B DMI Confirmation

i The DMI DMI 1 belongs to the following groups;

are you sure you want to delete 7
Are you sure you want to
delete the DMI DMI 17 {Group 1

Group 2

| Ok, | ’ Cancel ]

[ OK ] ’ Cancel

2.2.3 Opening the DMI Editor Dialog

The user opens the DMI Editor dialog with the Edit = Edit main menu item. The DMI manager is
different for the two types of DMI’s. The DMI Editor dialog for the Control File-Executable approach
is discussed HERE (Section 3.5). The DMI Editor for the Database DMI is discussed HERE (Section 4.2).

2.2.4 Creating and Deleting DMI Groups

A DMI group is an ordered collection of zero or more DMIs (although groups of zero or one DMIs
aren’t very interesting). When a DMI group is invoked its DMIs are invoked in order, until all have
completed or one has failed.
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DMI Manager Dialog

The user creates a new DMI groups with the
Group = New main menu item; the DMI group
has a default name:

[G] indicates a DMI group.

The user deletes a DMI group with the Edit =

Delete main menu item; the user will be asked to confirm the

deletion:

2.2.5 Top-Level DMIs and Member DMIs

Now that DMIs and groups have been discussed,
it’s worth introducing the concept of a top-level
DMI. DMIs can appear one or more times in the
DMI Manager dialog; once as a top-level DMI
and zero or more times as a member of a group.
Actions which pertain to a DMI globally (for
example, editing it) are only valid when a top-
level DMI is selected; actions which pertain to a
DMI within a group (for example, moving it up
or down) are only valid when a member DMI is
selected:

When the distinction is important, a DMI is

B DMI Manager
File Edit Group DMI Uklities

B X 2R T+ &

Dtz and Groups
Group 1

I DMI Confirmation [zl

&

Are you sure you want to
delete the group Group
17

| OK | [ Cancel ]

B=1E

G X B@ 23

B DMI Manager
File Edit Group DI Ulikies

DMlz and Groups
Top-Level DMI
= Gru:uup1
oM 1 <«——  Member DMI

referred to as either a top-level DMI or a member DMI.

2.2.6 Editing DMI Groups
Editing DMI groups includes:
« Editing a DMI group’s name
+ Adding a top-level DMI to a group

« Removing a member DMI from a group

« Moving a member DMI within a group (e.g. ordering the DMIs within the group)
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DMI Manager Dialog

¢ Querying a DMI’s group membership

To edit a DMI group’s name the user clicks
twice in the name cell, to edit the name in place:

After editing the name it’s important to hit
Enter, to ensure the edit is accepted.The
possible errors are:

¢ A blank name

¢ A duplicate name (the same name as another
DMI or group)

To add a top-level DMI to a group the user

B DMI Manager
File Edit Group DMI Ukilikies

S=1E

M X R T3¢

DMlz and Groups

selects the DMI = Add to Group... main menu

item. The user is presented with a dialog listing the available groups; the user selects the group and

clicks OK:

If no groups are available (e.g. there are no groups
or the DMI is a member of all groups) the user will
be notified. After successful completion the DMI is
shown as a member of the group:

To remove a member DMI from a group the user
selects the DMI = Remove from Group main
menu item.

To move a member DMI within a group the user
selects either the DMI = Move Up main menu
item or the DMI = Move Down main menu
item.

To query a DMI’s group membership the user

B DMl Selection

@ Add the DMI DMI 1 to the group:

i Group 1

Group 2

x|

Cancel

B DMI Manager
File Edit Group DMI  Utilities

WX 2R T3¢

BX]

Dkdlz and Groups
B DK
= [G]Group 1

[Xoi 1

selects the DMI = Group Membership main

menu item; the DMI’s group membership is
displayed:
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DMI User Interface
DMI Manager Dialog

2.2.7 Sorting DMIs and DMI groups

Currently sorting of DMIs and DMI groups is
limited to sorting by name, in either ascending or
descending order. The user toggles between orders
by clicking the DMIs and Groups column header.

B DM Information

@ The DMI DMI 1 belongs to the following groups:

i (Group 1
Group 3

oK

B DMI Manager B DMI Manager

File Edit Group DMI - Utilities
@ X 2R T3 g

Dklz and Groups

= [G]Group 1
(o1 Ascending Sort by Name

@Gmup 2

File Edit Group DRI Utilities

BrFX 2@ T3¢

Dbdlz and Groups
@GrnupE \
=[Gl Group 1

[f]owi 1 Descending Sort by Name

EH DI

2.2.8 Opening the DMI Parameter Dialog

The user opens the DMI Parameter dialog from the DMI manager using the Utilities = Parameters
menu item. (The DMI Parameter dialog is discussed in detail below.)

2.2.9 Locking the DMI Manager Dialog

To lock the DMI manager dialog the user selects the Edit = Lock main menu item. Before locking the
dialog the user must close the DMI parameter dialog and the DMI editor dialogs (and will be warned if

the dialogs are open).

When the dialog is locked the user cannot edit the DMI or DMI group configuration.

To unlock the DMI Manager dialog the user selects the Edit = Unlock main menu item.
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DMI User Interface
DMI Parameter Dialog

I DMI Manager B DMI Manager
File Edit Group DMI  Utilities File Edit Group DMI  Ukilities
@ X e HEE Y @ X e @@ e
Dk £ 3nd Groups D and Groups
Unlocked Locked

2.3 DMI Parameter Dialog
The DMI Parameter dialog, shown below, enables the user to:
 Create and delete parameters
« Edit a parameter’s name
 Edit a parameter’s type and attributes
« Order parameters

« Export and import parameters

M DMI Parameter

2.3.1 Creating and Deleting File Edit
Parameters e A=

il
[l
b ¢
Ly
b
&

To create a parameter the user either:
p Mame | Type @ Aftributes

« Appends the new parameter to the end
of the list (selects the Edit = Append
Row main menu item) [ QK ] [ Apphy ] [ Resat ] [ Cancel

« Inserts the new parameter into the list,
before the currently selected parameter
(selects the Edit = Insert Row Before
main menu item)

The parameter has a default name, and 4 marks it as a new parameter. When the edits are applied the
#+ mark is removed from the parameter.

To delete a parameter the user selects the Edit = Delete Row main menu item. If the parameter is new
(marked with <) it’s removed from the list; otherwise == marks it for deletion. When the edits are
applied parameters marked with = are removed from the list.
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DMI Parameter Dialog

To undelete a row the user selects the Edit =

Undelete Row main menu item; the =
mark is removed from the parameter.

2.3.2 Editing a Parameter

When the user edits a parameter as described

in the following sections A& marks the

parameter as modified. When the edits are
applied the & mark is removed from the

parameter.

2.3.3 Editing a Parameter’s Name

B DMI Parameter

File Edit

o ==%x2$
Mame Type | Aftrbutes

‘= Param

Tent
e " Marked for Deletion
+ Param1 Tedt =— pjay

S=1E3

[_ox J]

Aoply | |

Reset

] [ Cancel ]

To edit a parameter’s name the user clicks twice in the Name cell, to edit the name in place. When the
edits are applied the parameter’s new name is validated; the possible errors are:

e A blank name

« A name containing invalid characters (characters other than letters, digit and underscore)

A duplicate name (the same name as another parameter)

I DMI Parameter

=3

File Edit
B2 =E=XEFE

Mame Type @ Attrbutes

A Paren [Tex

[ QK ] [ Apphy ] [ Reset ] [ Cancel
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DMI User Interface
DMI Parameter Dialog

2.3.4 Editing a Parameter’s Type and Attributes

Attributes DMI Editor Control

Boolean None Menu containing “False” and “True”
One line text editor, constrained to
Text None )
non-white space characters
Integer None Integer spinner, unbounded
Minimum and maximum integer Integer spinner, bounded by
Integer List values minimum and maximum integer
(Defaultis 0, 1) values

One line text editor, constrained to
Double None syntactically valid double precision
floating point values

List of text items, constrained to
List non-white space characters Menu containing list of text items
(Default is empty list)

To edit a parameter’s type, the user click- :
pause-clicks in the Type cell, to activate the § RSB o s Q@@

type menu and then selects the parameter P
o W ==xXz2$
Mame Type Attributes
Param{ | Text v

Inteﬁer Range

Double

List

QK ] [ Apphy ] [ Reset ] [ Cancel
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If the selected type has attributes the default

DMI User Interface
DMI Parameter Dialog

attributes are displayed in the Attributes I DM Jparameter -] E|[Z|
column: File Edit
Note that a List parameter’s default D H EEXEF S
attribute is an empty list, so nothing is
displayed. MName Type Attributes
A& Param0 Integer Range [0, 1]
To edit a parameter’s attributes the user ‘A Parami List
clicks twice in the Attributes cell to [r—
activate the [_| button, and then selects the
[ button to open an attribute-specific [ oK ] [ Apply ] [ Reset ] [ Cancel
dialog.

For an Integer Range the attribute-specific
dialog enables the user to enter the minimum and maximum values, ensuring the maximum value is
greater-than the minimum value:

B DMI Parameter |Z| |E| le
Fil= Edit

& H

* £ F 5

Mame Type Attributes

Param1 List

Madmum: 1 [

[ oK ] [ Lpphy ] [ Reset ] [ Cancel ] [ OK ] [ Cancel ]

For a List the attribute-specific dialog enables the user to append, insert, delete, edit and order text
items, ensuring the text items contain only non-white space characters (first image). If the resulting list
contains more text than will fit in the Attributes cell, “...” is displayed and the entire list is displayed in
a tooltip when the mouse pointer is paused on the Attributes cell (second image).
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DMI Parameter Dialog

M DMl Parameter
File Edit

(=1

DH =E=EXEEFE — -
==XZF %
Name Type _ Atributes
Param0 Integer Rangd® [0, 1] List tems

o PR

[ ok J[ oy J[ Rest ][]

QK ] [ Cancel

I DMI Parameter

File Edit

=X EFF

Attributes

c[l%a two three four five si..

one two three four five six seven eight)

QK ] [ Apphy ] [ Flesst ] [ Cancel ]

2.3.5 Exporting and Importing Parameters

Before exporting or importing parameters, all edits (4, = or & ) must be resolved (applied or
canceled).

To export parameters the user selects the File = Export Parameters... main menu item, which opens a
file chooser dialog. The user selects the file to export the parameters to, then selects Save. If the file has
a “.gz” suffix the parameters are saved in a compressed format, which is necessary for sharing the
parameters between Solaris and Windows.

To import parameters the user selects the File = Import Parameters... main menu item, which opens a
file chooser dialog. The user selects the file to import the parameters from, then selects Open.
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Parameters are imported by name; if the file
contains a parameter which already exists, I DMI Confirmation
the user is asked whether to keep the
existing parameter or replace it with the
import parameter:

DMI User Interface
DMI Parameter Dialog

The parameter Param( already exists:
Import Action
() Keep the existing parameter and discard the import parameter

{(*) Replace the existing parameter with the import parameter

| QK | ’ Cancel ]

Also, parameters are imported as though
they were edited. Import parameters which  [L_RUIREETET

are new are marked with = ; import
parameters which replace an existing ==%x %3 it
Type Attributes

_____Elnteger «=— Existing Parameter Replaced
by Import Parameter

Tent
) == Param¥ Ennle;\_\\ E xisting Parameter
¢ Cancel the import N

parameter are marked with & :

The user can then:

« Apply the import

. Import Pararmeter
« Further edit the parameters before

applying the import and edits 0K ] [ Bpphy ] [

Feset ] [ Cancel

2.3.6 Reconciling Parameter Edits

When the DMI Parameter dialog edits
parameters it can invalidate DMIs using the parameters. Consider Param0 (a Boolean parameter),
Param1 (a Text parameter) and Param?2 (an Integer Range parameter):

 Deleting Param0 would invalidate a DMI using the parameter.

« Changing Param1’s type from Text to Integer would invalidate a DMI using the parameter with a
value of “xyz”.

¢ Changing Param2’s maximum value from 99 to 89 would invalidate a DMI using the parameter with
a value of 93.

Although the DMI is invalid, it isn’t changed; that is, when the DMI is invoked its executable’s
command line will still include:

-UParam(O=True -UParam1=xyz -UParam2=93

However, when the user edits the DMI there will be a graphical indication that the DMI is invalid, and
the user will be constrained in how the DMI can be edited:
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DMI Parameter Dialog

Command Line is

|lzer Parameters:

Active | Name | Type Walue

@ Pamml Integer T ?‘v’alue i [Frvalid
53

¥ Pamm? Integer Range

¢  Pamm0 Boolean Tre £ Parameter iz lrvealid

Command Line:

>|-L|F‘a|amﬂ'=Tn.|e -UParam1=qz -UParam2=53

Unchanged

Param0 is shown entirely in red to indicate it is deleted; the user:

 Can deactivate the parameter

« Cannot edit the parameter’s value

Param1’s value and Param?2’s value are shown in red to indicate they are invalid; the user:

 Can deactivate the parameter

« Can edit the parameter, constrained to the parameter’s new type

or attributes. (In other words, Param1 can be edited as an
integer, Param2 can be edited as an integer with a maximum

value of 89.)

Finally, if the DMI Editor dialog is open when the user edits the
parameters, the user is notified that the DMI Editor dialog is being
updated with the message shown in the screenshot:

B DMI Information

The user parameters have
been edited;

the editor for DMI DMT 1
will be updated

&
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2.4 DMI Invocation Manager Dialog

DMI User Interface
DMI Invocation Manager Dialog

The DMI Invocation Manager dialog displays all DMI invocations which RiverWare has recorded.
From this dialog, the user can clear values that were set by a specific DMI.

Note: DMI invocations are only recorded for DMI’s that have been explicitly configured to do so.
Information on this can be found: HERE (Section 3.5.4) for Control File - Executable DMI’s or HERE
(Section 4.2) for Database DMIs.

The dialog is opened from the DMI
Manager dialog using the Utilities = [¢] DMI Manager

. File Edit Group DMI SEE[EEH
Invocation Manager menu. :
ﬂ | E" 4 Parameters. .,

. Mame Maps...
2-41 OverVIGW DMIs and Groups Dakaszets...
mc.ﬁ. Bank Input T1 Irvvocation Manager, ..

For each invocation the dialog
displays:

« The DMI’s name.
The date and time the DMI was invoked.

« The invocation status, one of:

“OK” - The invocation succeeded, without warnings.
“Warnings” - The invocation succeeded, with warnings.
“Errors” - The invocation failed, with errors.

e The user who invoked the DMI.
o The slots on which the DMI invocation set values and the number of values.

The DMI Invocation Manager is a singleton; that is, no other edits or views to any RiverWare window
can be made while the DMI Invocation Manager is open. It must be closed first. Use the File = Close
Window menu, Ctrl-W shortcut or Close button.

2.4.2 Views
The dialog has two views, By DMI and By Date:

|I| DMI Invocation Manager

Filz  Edit

In the By DMI view, the invocations are grouped
by DMI, with the invocations in reverse-chronological order
(most recent is on the top) as shown in the screenshot.

m DMI Invocation Manager
File Edit  Wiew DM

DML Skatus  User

[] A Bank Input T1 REC
[] MaturalFlowsaltInput T1 REC
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In the By Date view, the invocations
are displayed in a list, in reverse

El DMI Invocation Manager

File  Edit ‘Wiew DMI
chronological order:
Date DML Status User
[Jo1-zz-2009 09:59:06  CA Bank Input T1 REC warnings  billa
Note: Note, the columns are sortable []01-22-2009 09:59:01  MaturalFlowsalkInput TLREC  Warnings  bill
by clicking on the column heading. []01-22-2009 09:58:22 CA Bark Inpit T1 REC warnings  billo
[Jo1-zz-z009 09:58:16  MaturalFlowSaltinput TL REC  Warnings  billa
[]oi-22-2009 09:558:15 CA Bank Input T1 REC Warnings  billo
[]oi-22-2009 09:58:09  MaturalFlowSalInput TL REC  Warnings  billo

In both views, the slots set by an
invocation are displayed in a tree

|I| DMI Invocation Manager

. . . File  Edit Miew DMI
view in alphabetical order.
: : : : Dat DMI Skat 25
Itis pOSSlble an invocation Of a ET El:l 01-Z2-2009 09:59:06 Ch Bank Input T1 REC Wa u's -
. -22- 159 2k, Inpu arnings
DMI will be Superseded by other ﬂ California ICS.PYID Fallow Amount 53 values
events, perhaps another | California 105 Requested Put Take 53 walues
. . [] o1-zz-2009 09:59:01 MaturalFlowsaltInput TL REC  Warnings
?nvocatlon Of the DMI or user =} D Ql-Z2-2009 055 Ch Bank Input T1 REC Wiarmings
1mnputs from the user interface. In California IC5.PYID Fallow Smounk D walues
the examp]e shown, the first [ California ICS. Requested Pub_Take 0 walues
. . « [] oi-zz-2009 09:58: 18 MaturalFlowsaltInput TL REC  Warnings
invocation of “CA Bank Input T1 [] 01-22-2009 09:58: 13 A Bark Input T REC Warnings
REC” (bottom) has been [ 01-22-2009 09:58:09 NaturalFlowsaltinput TL REC  Warnings
|:| 01-22-2009 095726 Ch Bank Input T1 REC Warnings
_Superse_ded by the second [ o1-22-z009 0ms7:22 MaturalFlowsaltInput TLREC  Warnings
1nvocation (tOp), and [Jo1-zz-2009 09:57: 18 CA Bank Input T1 REC W arnings
consequently the first invocation [T 01-22-2009 09:57:14 MaturalFlowSaltInput TL REC  Wwarnings %
. . < | >
(bottom) no longer is responsible
for setting the values that are on
the slot. This is indicated with the

slot name grayed-out and “0
values” in the Status column.

2.4.3 Clearing Values

A user is able to select invocations, and then
from the Edit menu Clear the values set by the
invocation (i.e. the values in the slots).

|I| DMI Invocation Manager
File W&l Yiew DMI

. OMI . Status | Lser
The Edit = Clear Selected Values feature = Delete Selected Records
clears values set by DMIs on a per-invocation =[] 01-22-2009 09:59:06 Warnings
basis; a user selects the DMI invocations to California ICS, PYID Fallow Amount 53 values
1 d Iv th | duri h California ICS. Requested Puk_Take 53 values
clear, and only the values set during those 01-22-2009 09:58:22 Wwarnings  billa

invocations will be cleared. Suppose a DMI 1s
invoked twice, setting values on a SeriesSlot at timesteps t; and t, during the first invocation and at

timesteps t3 and t4 during the second invocation. If a user selects the first invocation, only the values set
at timesteps t; and t, will be cleared.

The following are some limitations on the clearing of DMI values:
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Control File-Executable type DMIs which set values AND flags are not clearable.

A user is able to clear values set by DMIs invoked from the user interface (the DMI manager dialog
and the workspace menu) and from batch mode - not from RPL blocks or multiple run management.

The feature clears values set by a DMI (as opposed to restoring values overwritten by a DMI).
Specifically, if a DMI overwrites a non-NaN value, the clear feature will replace the value the DMI
wrote with NaN - it will not restore the previous non-NaN value.

The feature does not clear any “side effects” of a DMI. For example, if a DMI sets a Series Slot’s start

date, the feature will not restore the previous start date.

 The feature clears values set by DMIs on series slots on a per-timestep basis. If a subsequent action
(e.g., user input) overwrites a value set by a DMI, it will not be cleared.

 The feature clears table slots and scalar slots in their entirety. If a subsequent action (e.g., user input)
overwrites a table value set by a DMI, it will be cleared.

« The DMI_INPUT flag will be introduced; values set by a DMI will no longer have the INPUT “T”
flag - they will instead have the DMI_INPUT “Z” flag.

DMTI’s can then be executed directly from the DMI Invocation Manager using the DMI menu.

2.4.4 Deleting Invocation Records

A user is able to select invocations, and then
Delete the invocation record using the Edit =

|I| DMI Invocation Manager

. File Ml8 ‘iew DML
Deleted Selected Records menu. This
. N —] Clear Selected Yalues
operation deletes the record from the list of DML e p———
invocations but does not delete any of the El T :
= 01-22-2009 09:59:06 W arnings
values. California ICS.PYID Fallow Amount 53 values
California IC5, Requested Put_Take 53 walues
01-22-2003 03:55:22 warnings  billo
25 |nvoking DMIs and DMI Groups [w] 01-z2-2009 09:58: 13 warnings  billa

There sere five ways to invoke a DMI or DMI Group: from the DMI Manager, from the Workspace,
from the SCT, from the DMI Invocation Manager, or from RPL blocks.

DMI Manager: To invoke a top-level DMI the user selects the DMI = Invoke main menu item; to
invoke a DMI group the user selects the Group = Invoke main menu item.
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Workspace: The Workspace DMI menu provides an alternate means
of invoking DMIs and DMI groups - selecting the DMI or DMI group
from the menu is equivalent to invoking the DMI or DMI group from
the DMI Manager dialog (as described above). The user can toggle
between a conventional menu (right) and a cascading menu (below).
In the conventional menu the DMIs and DMI groups are sorted by
name within type (first input DMIs then output DMIs then DMI

groups):

EH

SCT : The SCT has the same DMI menu as the Workspace (described
above).

e Workspace
tting QMM Lkiities Help

DMI Manager
Cascading Menus

| &
Input 1

Input 2

Output 1
Output 2
Group 1
Group 2

DMI Invocation Manager: The DMI Invocation Manager has a

similar menu to the Workspace DMI menu. The only difference is that there is no DMI Manager item on
the DMI Invocation Manager = DMI menu. (The DMI Invocation Manager can only be accessed from
the DMI Manager so closing the DMI Invocation Manager will go back to the DMI Manager).

Lkilties  Help

DMl Manager

EH

DOl Manager

——  Cascading Menus

Input OMI 2 Input 1
Output OMI 3 Input 2
DM Groups »

Input DMI Menu ?

v Cascading Menus

Input OMI

DMl Groups

Output DMI 4 Output 1
r Output 2

|s|o]s

4

e Workspace

Output DMI Menu ting QOGN Ltilties Help
DMl Manager
DMI GrouP Menu > =——  Cascading Menus
Imput DA
Cutput DMI

|e]e|e

2
2

OMI Groups 3 Group 1
Group 2

RPL Blocks: A DMI or a DMI group can be executed from a RPL block (typically a rule) as either a
pre-execution or post-execution. This aspects of DMIs is described HERE (RPLUserInterface.pdf, Section

1.6.4).
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2.5.1 Warning and Error Messages

When a DMI is invoked, each warning is displayed in the Diagnostic Output dialog:

i '
P4 Diagnostics Qutput Window - RiverWare 6.1 - DMIStatus.mdl.gz E@g
|File ||Edit ||Setﬁngs |Sear::h: |:| E] E] Auto Scroll
Context Diagnostics Message |
1: DMI: bhops_asdi_input fnitializing produced the following warnings: |J
2: DMI: bhops_asdii_input Control file line 9:
3: DMI: bhops_asdii_input Mo objects with name "HavasuDiversions: CAP™,
4; DMI: bhops_asdii_input Control file line 10;
5: DMI: bhops_asdi_input Mo objects with name "HavasuDiversions: CAP™,
6: DMI: bhops_asdi_input Invoking executable produced the following warnings:
7: DMI: bhops_asdii_input DMI; MAIN, bat S
] m IR m | P
LN -

If the DMI is configured to Confirm Warnings (discussed HERE (Section
4.2.1) and HERE (Section 3.5.3)) or an error occurs, a separate dialog called |_ m m | I

the DMI Notice will open. This dialog shows a searchable window Search all message
containing the warning or error messages. Searching is available using u
the same approach used by diagnostics as described HERE
(Diagnostics.pdf, Section 1.4.4).

.. Warnings
B . Erors

(P4 oM Notice EIE)
Search: |:| B E]

DMI bhops_ascii_input contains the following warnings; continue?

The messages are ako dsplsyed in the Diagnostics Oulput window, slong with any informationsl messages.
Object Message

DMI "bhops_ascii_input” Initializing produced the following warnings: |

DMI "bhops_ascii_input” Control file line 9:

OMI "bhops_ascii_input" Mo objects with name "HavasuDiversions CAP",

OMI "bhops_ascii_input”" Control file line 10:

OMI "bheps_ascii_input" Mo objects with name "Havasuliversions: CAP",

[ OK ] [ Cancel

L A

If the messages are just warnings and you wish to continue execution of the DMI (Confirm Warnings

not selected), select OK. Otherwise, select cancel to stop execution.
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Any errors generated by the DMI are displayed in the DMI Notice window and in the Diagnostic
Output dialog in red text as shown in following screenshot. Note, after an error, the DMI stops
executing.

(PR oM Notice |2 [ |
Search: |:| B E

DMI Database DMI 1 failed with the following errors:
The messages are also displayed in the Disgnostics Oufout window, along with any nformational messages.

DMI User Interface
Icon Quick Reference

Object Message
DMI "Database DMI 1" Dataset "Dataset 0" Chternpiternpads: No such file or directory |

L o

Note, there are diagnostics available for DMIs. More information can be found HERE (Diagnostics.pdf,
Section 5).

2.5.2 DMI Status

The status of an executing DMI is shown in the bottom of the DMI manager. You can also configure to
show a separate DMI status dialog. This dialog shows information on the DMI as it executes including
the slots that it is processing and the location of the data being processed. It will close when the DMI is
finished. Because this dialog has minor impact on performance, especially when processing a large
number of slots, it is optional and by default is not shown. This status dialog can be shown by toggling
the menu DMI = Show Status Dialog from the DMI Manager. This toggle setting is saved with the
model file. A sample is shown in the screenshot.

(<] DMI Status

[ L1 ]] ]

DMI: Import Acct Slots Range
Feading data from Rifstafffneurmannd/fModels/DatabaseDMIExcel DMITestiAcct

2.6 Icon Quick Reference

Icon Meaning

DMI Manager Dialog
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Icon Quick Reference

Icon Meaning

[ 2 Invoke the selected top-level DMI or DMI group
= Edit the selected top-level DMI
" Delete the selected top-level DMI or DMI group

Copy the selected top-level DMI or DMI group
Paste the previously selected top-level DMI or DMI group, creating a new top-level DMI or
L= DMI group
Add the selected top-level DMI to a DMI group
=]l Remove the selected member DMI from its DMI group
| Display the selected DMI's group membership
g Move the selected member DMI up within its DMI group
<& Move the selected member DMI down within its DMI group
& The DMI Manager dialog is unlocked
& The DMI Manager dialog is locked

DMI Parameter Dialog

Append a row to the list

Insert a row into the list, before the selected row

* Delete the selected row

E 3 Undelete the selected (and previously deleted) row

& Move the selected row up one position

=1 Move the selected row down one position

By Import parameters from a file

k- Export parameters to a file

A Imported parameters which replace an existing parameter are marked with this icon
+ Imported parameters which are new are marked with this icon

Database DMI
+ Add a new Name Map
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Icon Quick Reference

Icon Meaning

=7 Edit the selected Name Map or Dataset

Copy the selected Name Map or Dataset

B Paste a copied Name Map or Dataset

- Delete or remove the selected Name Map or Dataset

& Choose a file using a file selector

A The name map, dataset or DMI has changes that have not been applied

A Indicates the name map, dataset, or DMI is locked by another dialog and cannot be edited.
3 Indicates the name map, dataset, or DMI is scheduled for deletion and locked by another

— |

dialog and cannot be edited.
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3. Control File-Executable Approach

3.1 Introduction

The Data Management Interface (DMI) provides an efficient means of transferring large amounts of
data between RiverWare and an external data source or sink. There are two directions in which a DMI
can send data:

« An import DMI, which transfers data from an external data source to RiverWare.
« An export DMI, which transfers data from RiverWare to an external data sink.

The RiverWare DMI consists of several components. Please refer to the following figure for the relation
between these components.

« The User-specified Control File is created by the user and contains a list of slots which the user wants
imported or exported from the RiverWare model. The control file is an ASCII file which maps data
between object.slots in the Workspace and data files

« The External DMI Executable is a separate software component which is called by the RiverWare
DMI facility. For import DMI’s, this external executable provides the data files which RiverWare loads
into the model. For output DMI’s, the external executable processes data files exported by RiverWare
and performs such functions as saving the data in the database, reprocessing the data into reports, and
preparing the data for use by statistical analysis programs.

« The RiverWare DMI Files are a set of files used to transfer the data to and from the RiverWare model.
Each of these files contains the data for a single slot in the model. The files are created by either the
External DMI Executable or RiverWare, depending on whether it is an input or an output DMI.

In this figure, the user must minimally create a control file and an executable. Following is an example
of how the DMI works. In this example we assume it is an Input DMI, but it is the same, just reversed
for an Output DML

1. The user Invokes the Input DMI.

2. RiverWare verifies the DMI to make sure it is valid.

3. RiverWare reads the user Control File and resolves all wild carding. It then writes the Meta Control
File which has a fully specified line for each slot in the Control File.

4. RiverWare then runs the External DMI Executable.
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Control File

User-specified

Control File
— m
— AA
N_/
— L]
- | RiverWare
- Creates Zﬁ
Meta Control O
File
o& 4
Read by <//+e°
)
N
S External —
- DM - > —
Executable —_
DMI
N~ Data Files
Data .
Source/Destination Control File - Executable Components

5. The executable reads the Meta Control File and interacts with the Data Source (i.e. the database)
and creates the DMI Data Files. Alternatively, the user can create the DMI Data Files separately
without using an executable. In this case, the executable does not need to do anything.

6. Once the executable is complete, RiverWare reads the DMI Data Files and places data in the slots.

3.2 Control File
The control file is an ASCII file which the user provides. The purpose of the control file is to:

* Map between object.slots in the Workspace and data files. In the case of an import DMI, data is
imported from the data files to the object.slots; in the case of an export DMI, data is exported from
the object.slots to the data files.

* Provide information about the data files.

Each control file entry contains three pieces of information:
* An object.slot specification.
* One or more file names listed as file = name

* Optional keyword = value pairs.
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The control file format is:

object.slot: file=name keyword=value keyword=value ...

3.2.1 Object.Slot Specifications

The object.slot specifications indicate which slots will import from or export to data files. There are
four ways of specifying the object:

* <object name> - A specific object name, e.g., “FtLLoudoun,” which matches the object with that
name. Aggregate object elements are specified as <aggregate name>:<element name>.

* <object type> - An object type, e.g., “LevelPowerReservoir,” which matches all objects of that
type.
* <sub-basin name> - A sub-basin name, which matches all objects in the sub-basin.
» * - A wildcard which matches all objects of all types.
There are three ways of specifying the slot:
* <slot name> - A specific slot name, e.g., “Inflow,” which matches the slot with that name.
* <slot type> - A slot type, e.g., “SeriesSlot,” which matches all slots of that type.
e dispatch - Any dispatching slots.
There are two ways of specifying a column within multi-column slots:
* <column name> - A specific column name, which matches one of the columns in the selected slot.
* no name - If no name is given, the DMI defaults to the first column.
An account or supply can be specified like so:
* <object name>"<account name>

e <supply name>.Supply - the “.Supply” portion of the string is necessary to tell RiverWare that this
is a supply in the accounting system and not a slot in the physical system. If a DMI is used to bring
in values, it should be setting supplies in the accounting system rather than accounting slots. More
information can be found HERE (Accounting.pdf, Section 6.1).

The above slot specifications lead to twenty six ways of specifying the object.slot pairs:

<object name>.<slot name>.<column name>
<object name>.<slot name>

<object name>.<slot type>.<column name>
<object name>.<slot type>

<object name>.dispatch.<column name>
<object name>.dispatch

<object type>.<slot name>.<column name>

<object type>.<slot name>
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<object type>.<slot type>.<column name>
<object type>.<slot type>

<object type>.dispatch.<column name>
.<object type>.dispatch

<sub-basin name>.<slot name>.<column name>
<sub-basin name>.<slot name>

<sub-basin name>.<slot type>.<column name>
<sub-basin name>.<slot type>

<sub-basin name>.dispatch.<column name>
<sub-basin name>.dispatch

* <slot name>.<column name>

* <slot name>

*.<slot type>.<column name>

*.<slot type>

* dispatch.<column name>

*.dispatch

<object name>"<account name>

<supply name>.Supply

These pairs are listed from most exact to least exact. It is possible that more than one control file entry
will select a specific object.slot pair in the Workspace. In this case, the more exact entry will always
take precedence. For example, in the control file:

# All Confluence objects, Inflowl slot.
Confluence.Inflowl: file=~/%o.inflowl.dat

# Confluence0l object, Inflowl slot.
Confluence0l.Inflowl: file=~/confluence0O0l.inflowl.dat

Both entries will select ConfluenceOl's Inflow1 slot (the first through an object type, the second
through an object name). The more exact entry, the second entry, will take precedence.

There are two other concepts this example introduces: the control file may contain comments (lines
beginning with #) and the file name may contain special characters (~ and %), described below.

Finally, note that object and slot names and types must be specified exactly as they appear in the user
interface, including case and whitespace.

3.2.2 File Name and Directory specification

The file name indicates from which data files the object.slots will be imported or to which data files the
objects.slots will be exported. The file name may be either relative (beginning with ~/) or absolute
(beginning with /). If the file name is relative, then it is relative to the DMI's working directory. The
DMI's working directory is where it creates its temporary files. If the RIVERWARE_DMI_DIR
environment variable is set, the DMI's working directory is SRIVERWARE_DMI_DIR/<dmi name>;
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otherwise, the DMI's working directory is /tmp/<dmi name>. In both cases, <dmi name> is the name
which appears in the DMI Selector list.

Control File-Executable Approach
Control File

The file name may contain %o and %s directives (currently, it may contain at most one of each). The
%o 1is replaced with the object name, and the %s is replaced with the slot name. These are useful when
using object types or slot types in the object.slot specifications.

Note: Because dmi names, object names and slot names are mapped to directory and file names,
characters which are not valid in directory and file names (currently all characters other than A-Za-z0-
9/_.) are replaced with _ when the directory or file name is created.

Consider the following example:

RIVERWARE DMI DIRis /usr/local/riverware
The DMI name is “test dmi”

The control file contains the following entry:

Canal.Flow 1: file=~/%0.%s.dat

The file which the “Tellico Canal.Flow 1" object.slot would import from or export to would be:

/usr/local/riverware/test dmi/Tellico Canal.Flow 1.dat

The ~ has been replaced with the value of the working directory, RIVERWARE_DMI_DIR/<dmi
name>, %o has been replaced with the object name, and %s has been replaced with the slot name (with
the spaces having been replaced with _).

Multiple files can be specified on a single control file line entry for input dmi’s. This enables the user to
import data into a slot from two or more files. Use of the data_date file keyword allows the user to
specify where in the series slot each file should be placed. The syntax for multiple files is

Object.Slot: file=name file=name

The data files are imported from left to right. If the import = resize is specified, the slot will grow to
accommodate the data. Overlapping data is allowed but values will be overwritten by the later data files.
If the incoming data does not overlap and there are gaps, any untouched values that existed on the slot
will remain.

Another control file available is %tempdir, which is replaced by a guaranteed unique temporary
directory. When the DMI is invoked RiverWare generates the directory name, makes the directory and
passes the directory to the DMI executable via the RW_DMI_TEMPDIR environment variable. The
executable should be able to recognize RW_DMI_TEMPDIR. After the DMI finishes RiverWare
removes the directory. The directory name will be something like:

b05741ad-2b57-4182-8044-bda67606e4c9

Because RiverWare removes the directory you most likely won't see these directories, but if you kill
RiverWare or RiverWare crashes a directory might be left behind, in which case you can safely remove
it.

RiverWare Technical Documentation: Data Management Interface
Revised: 4/27/12



Optional keyword=value Pairs: The optional keyword=value pairs provide additional information
about the data files the slots will import. (The one exception to this is the file keyword, which identifies
the data file itself.) Although the keywords are not case sensitive, the values can be.

Control File-Executable Approach
Control File

The currently supported keywords are:
o file=<data file>
The data file the slot will import from or export to, as described above.
e units=<units>

The units of the data the slot will import or export. <units> must match exactly one of the units defined in
RiverWare units file.

» scale=<scale> (float)
The scale of the data the slot will import or export.

Note: If either units or scale is not specified in the control file, then it defaults to the current setting in
the user interface. Since the setting in the user interface can change from invocation to invocation, it is
strongly recommended that the control file always contain units and scale (even if the scale is 1.0).

« import=<fixed>|<resize>

The type of import. <fixed> leaves the size of the data series unchanged; <resize> resizes the data series to
fit the data. The default is <fixed>

« flags=<true>|<false>

The flags keyword specifies whether or not SeriesSlot flag values (Input, Target, Best Efficiency, Max
Capacity, Drift, and Unit Values) will be exported or imported with the data. The syntax is flags=true; the
default is <false>. If an input DMI, the keyword pairs in the data file should be specified as “value flag”
with the flag being an integer value, e.g. Input = 1, Output = 2, etc...

» precision=<display>|<model>
The precision of the data the slot will import or export. The <display> precision is that specified in the

slot’s Configuration dialog. The <model> precision is 12, the same precision as all internal calculations.
The default is <display>.

« aggregate=<true>|<false>

The aggregate keyword is used to specify whether or not the DMI should import/export all time series slots
on an Aggregate Series slot or just the first time series column. If present, with the value “true”, and if the
slot indicated is an Aggregate Series slot, the data file is expected to (on import) or will (on export) contain
data for all subslots (columns) in the Aggregate Series slot. If the keyword=value pair is absent, or if its
value is “false”, only the data for the first subslot (column) of the Aggregate Series slot are present.

When Aggregate Series slot data are imported or exported in total, the data are in row-major format, one
timestep per line. The subslots of the aggregation must be homogeneous in start-date, end-date and step
size, and all subslots (columns) must be represented on each line.

If used with the ‘flags=true’ keyword-value pair, the data will appear in the form:

value flag value flag value flag...
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The flag is an integer number representing the flag. If the named slot is in fact the first subslot (column) of
an Aggregate Series slot, the behavior is the same as if the subslot (column) name were absent.

Control File-Executable Approach
Control File

« slot_anno = <true>|<false>

The slot_anno keyword indicates whether to import or export series slot notes (HERE (Slots.pdf,
Section 5.7). The default value for slot_anno is false, meaning no Notes will be written.

User keyword=value Pairs: The user keyword=value pairs provide an additional means by which the
user can pass parameters to the DMI executable. The user keyword=value pairs are specified in the
control file as:

'keyword=value

The keyword=value pairs are written to the metaControl file, with the ‘!” removed, on all lines they
apply to. The DMI executable can then use the keyword=value pairs to influence its behavior.

Example

#

# All LevelPowerReservoir Outflows

#

LevelPowerReservoir.Outflow: file=~/%o0.0Outflow units=cfs scale=1.0
#

# All LevelPowerReservoir Pool Elevations,

# but for Hiwassee use a different scale.

#

LevelPowerReservoir.Pool Elevation: file=~/%0.%s units=ft scale=1.0
Hiwassee.Pool Elevation: file=~/%0.%s units=ft scale=10.0

#

# All LevelPowerReservoir Storages.

#

LevelPowerReservoir.Storage: file=~/%o0.%s units=cfs-day scale=1.0
#

# All LevelPowerReservoir Hydrologic Inflows.

#

LevelPowerReservoir.Hydrologic Inflow: file=~/%o0.%s units=cfs scale=1.0
#

# Finally, all SeriesSlots which are not selected by one of

# the preceding lines. (Remember that *.<slot type> is the

# least exact specification.) The file ~/start_end is a data

# file which contains only the start_date: and end_date:

# attributes. This will serve to change the start date and

# end date for all series slots which import this file.
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#
* SeriesSlot: file=~/start_end

3.3 Data Files

The data files are the files from which the slots will be imported or to which the slots will be exported.
They contain both the data attributes and data values. The attributes are specified as keyword:value
pairs, and all attributes must come before the first data value. Although the keywords are not case
sensitive, the value in the keyword:value pair can be.

The currently supported keywords are:
« The start date of a series slot:

start_date: yyyy-mm-dd hh:mm
start_date: 1996-04-15 06:00

o The end date of a series slot:

end_date: yyyy-mm-dd hh:mm
end_date: 1996-04-22 06:00

« The start date of where the data should be imported.

data_date: yyyy-mm-dd hh:mm
data_date: 1996-10-22 06:00

data_date specifies where in the series slot the data is to be imported. Implicitly, data_date is only useful
with input DMIs. It was designed for use with the multiple data file feature in control files: Object.Slot:
file=... file=... in which data files are imported from left to right. If all data files were imported at the begin-
ning of the series slot then values from later data files would overwrite values from earlier data files. There-
fore, all data files (except possibly the first) should contain the data_date keyword, to import their values at
the correct location in the series slot and to prevent their values from overwriting values from earlier data
files.

 The timestep of the data being exported from a series slot:

timestep: <count> <timestep>

<count> is an integral value.

<timestep> is one of HOUR, DAY WEEK, MONTH, YEAR.
timestep: 6 HOUR

¢ The units of the data being imported or exported.

units: units

units: acre-feet/month
 The scale of the data being imported or exported.

scale: scale
scale: 100
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« The new units of the slot importing the data. Also, if the units keyword is not specified, then the units
of the data being imported is the keyword.

Control File-Executable Approach
Data Files

set_units: new_units

set_units: cms

« The new scale of the slot importing the data. Also, if the scale keyword is not specified, the scale of
the data being imported.

set_scale: new_scale

set_scale: 10
e The new Min Value for the slot. In the units and scale specified on the slot.

set_min: new_min

set_min: 10
» The new Max Value for the slot. In the units and scale specified on the slot.

set_max: new_max
set_max: 1000

« The new display format of the slot importing the data.

display_format: <new_format>
<new_format> is one of float, integer, scientific.

display_format: scientific

« The new display precision of the slot importing the data.
display_precision: new_precision
display_precision: 4

¢ The new period of the periodic slot importing the data.

periodic_period: <count> <timestep>
<count> <timestep> is one of 6 HOUR, 12 HOUR, 1 DAY, 1 MONTH, N YEAR where N is 1 to 99.
periodic_period: 2 YEAR

« The new base year for the multi-year periodic slot importing the data.

periodic_base: new_year
periodic_base: 1998

» The new interval type for the periodic slot importing the data.

periodic_interval: <new_interval_type>
<new_interval_type> is one of regular, irregular.

periodic_interval: irregular
« The new interval size for the regular periodic slot importing the data.

periodic_regular_size: <count> <timestep>
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<count> <timestep> is one of 1 HOUR, 6 HOUR, 12 HOUR, 1 DAY, 1 MONTH.
periodic_regular_size: | MONTH

The new data interpolation method for the periodic slot importing the data.

periodic_data_interp: <new_method>
<new_method> is one of lookup, interpolate.

periodic_data_interp: lookup

The new header units for a periodic slot with numeric column headers that is importing data.

column_units: new_units

column_units: cfs

The new header scale for a periodic slot with numeric column headers that is importing data.

column_scale: new_scale

column_scale: 10

New symbolic row dates for the irregular periodic slot that is importing the data.

periodic_rows: <new_row_dates>
<new_row_dates> is a space separated list of <symbolic_date> entries.

<symbolic_date> takes the form of minute/hour/day/month/multi-year index, where each piece is repre-
sented by an index number (minute (0), hour (0-23), day (1-31), month (1-12), year (1-99)). Symbolic
dates need only be complete to the longest appropriate interval for the period of the particular slot. For
example, 0/3 is 3:00, 0/3/21 is 3:00 Day 21, 0/3/21/4 is 3:00 April 21, and 0/3/21/4/2 is 3:00 April 21, Year
2.

periodic_rows: 0/0/16/2 0/0/2/3 0/0/16/6 0/0/2/10 0/0/16/12
« New column header numbers for a periodic slot with numeric column headers that is importing data.

periodic_columns: <new_column_entries>
<new_column_entries> is a space separated list of numeric values.
periodic_columns: 1000 4000 10000 40000 100000

The data values are specified either one per line (for series, list, and scalar slots) or one row per line (for
table and periodic slots). As with the control file, the data files may contain comments (lines beginning
with #).

Series slot notes (HERE (DMI.pdf, Section 3.5) can also be represented in data files for import or export.
They are specified as:

<value> anno {NoteGroup} {Note}

where <value> will be a numeric value, “anno” is a keyword, NoteGroup is the name of the NoteGroup
and Note is the actual note. The “<* and “>" will not exist in the file, while the “{* and “}” do exist,
delimiting the Note Group name from the note text itself. For Example, a line in the file might be:

102.031 anno {Storm Events} {4.3 Inches}

where Storm Events defines the Note Group to which the note belongs and 4.3 Inches is the note itself.
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3.4 DMI executable

The DMI executable is invoked by RiverWare, which then waits for it to exit. For an import DMI, the
executable creates data files from an external data source. For an export DMI, the executable populates
an external data sink from data files. The DMI executable is passed the following command line
arguments:

Control File-Executable Approach
DMI executable

3.4.1 Meta-control File

The path to the meta-control file. The meta-control file is a copy of the control file described above,
with wildcards resolved. Each line is of the form:

object.slot: file=<file name> [optional keyword=value pairs]

The DMI executable should use the object.slot specification to determine for which objects and slots it
must provide data (import DMI), or for which objects and slots data is being provided (export DMI). It
should use the file specification to determine to where to write the data (import DMI), or from where to
read the data (export DMI).

Working Directory: The working directory is the DMI's working directory, as described above. It is an
artifact of an earlier implementation and can safely be ignored by the DMI executable.

Start Data (YYYY-MM-DD): The start date of the data the executable must provide (import DMI), or
of the data which is being provided (export DMI).

Start Time (HH:MM): The start time of the data the executable must provide (import DMI), or of the
data which is being provided (export DMI).

End Data (YYYY-MM-DD): The end date of the data the executable must provide (import DMI), or
of the data which is being provided (export DMI).

End Time (HH:MM): The end time of the data the executable must provide (import DMI), or of the
data which is being provided (export DMI).

Timestep (6HOUR): The timestep of the data the executable must provide (import DMI), or of the
data which is being provided (export DMI).

System Parameters: Not implemented.

User Parameters: The user parameters, in the form: -Ukeyword=value The intention of the user
parameters is described above.
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3.5 DMI Editor Dialog

The DMI Editor dialog (shown) enables the
user to edit the DMI’s name, type, confirm

(<] DMI Editor - DMI 1

EBX]

. . . File:
warnings, record invocations, allow spaces
in file paths, line ending, control file, Mame: | DMI 1] |
executable and user parameters.
Tpe Confirmn Warnings
3.5.1 Name © Tnput [ record Invocations Line Endinig:
. , . . O Oukpuk .
To edit the DMI’s name the user clicks in [ allow Spaces In File Paths
the Name field to edit the name in place:
Cantral File: | |
When the edits are applied the DMI’s new
Executable: | |

name is validated; the possible errors are:
A blank name

A duplicate name (the same name as
another DMI)

3.5.2 Type

To edit the DMI’s type the user selects the appropriate

Type:

3.5.3 Confirm Warnings Toggle

The Confirm Warnings toggle
controls whether you wish for

Uszer Parameters:

Active | Mame | Type | Value

Command Line:

Lo ]I

Apply ] [ Reset

] [ Cancel ]

Type:

{(*) Input

Confirmn ' armings I

) Output

the DMI to continue when (P oM Notice

? i |

warnings are generated. If
Confirm Warnings is checked,
the user is prompted to confirm
any warning messages that

Search:

CMI bhops_ascii_input contains the following warnings; continue?
The messages are also displayed in the Diagnostics Ouipuf window, long with any informational messages.

[1(x] (a]

appear; if not checked, the DMI
continues after any warnings.
Following is a sample dialog
that appears during execution
when the Confirm Warnings
toggle is checked.

Object

Message

DMI "bhops_ascii_input”

Initializing produced the following warnings:

DMI "bhops_ascii_input”
DMI "bhops_ascii_input”
DMI "bhops_ascii_input”
DMI "bhops_ascii_input”

Control file line 9:

Mo objects with name "HavasuDiversions: CAP",

Control file line 10:

Mo objects with name "HavasuDiversions: CAP",

oK. l [ Cancel
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3.5.4 Record Invocations
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The Record Invocations check box allows RiverWare to maintain information which chronicles input
DMI invocations. With this information, values set by DMIs are clearable on a per-invocation basis.

If a user wishes to clear out all values that are input by a DMI, this box

should be checked. If a user knows values set by a particular DMI won’t be Record Invocations
cleared then it is not necessary to maintain information about the DMI’s

invocations and this box should remain unchecked. (The information occupies memory and could, over
time, degrade performance.)

The checkbox is only enabled for input DMIs and the default is unchecked. For more information on
clearing values set by an input DMI click HERE (Section 2.4).

Note: When the Record Invocations box is checked, series values imported by the input dmi are
given the “Z” flag indicating they were set by a DMI.

3.5.5 Allow Spaces in File Paths

The Allow Spaces in File Paths allows the user to specify paths that have

spaces. Without this box checked, the DMI would replace spaces in paths Allows Spaces In File Paths
with ‘_’. Note that if users have written their DMI executable to recognize

white space as the end of a path, and they begin using spaces in path names, then the executable should
be modified.

3.5.6 Line Ending

The Line Ending pulldown menu allows the user to specify the type of line .
ending sequence to write for output DMIs. This option is useful when you are ~ Line Ending: |Mative  [&
running RiverWare on one platform, e.g. windows, but your output data

: ST . . Windows
processing utilities and scripts are on another platform, e.g. Solaris. iy

The choices are:

« Native (default, uses the format for the current platform)
* Windows (CR NL)
o Unix (NL)

CR = carriage return, NL = newline

3.5.7 Control File
To edit the DMI’s control file, the

user either: I Control File: I
« Selects to open a file

chooser dialog and select the control file
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« Clicks in the Control File field to edit the control file in place
The control file can contain environment variable references of the form:
« $VARIABLE
+ $(VARIABLE)
« ${VARIABLE}

VARIABLE is a letter followed by zero or more letters, digits or underscores. If the variable is followed
by a letter, digit or underscore it must be “quoted” with () or {}. For example:

« $DMI_DIR/Control/Res.ctl
« $(DMI_DIR)_$TARGET/Control/Res.ctl
When the edits are applied the control file is validated; the possible errors are:
A blank control file
Note that all other validation occurs when the DMI is invoked, including:
« Replacing environment variable references with their values

 Verifying the resulting path refers to a readable file

3.5.8 Executable
To edit the DMI’s executable file, the

user either: I SEnils I
« Selects to open a file

chooser dialog and select the executable file
« Clicks in the Executable field to edit the executable file in place
The executable file can contain environment variable references, the same as the control file.
Note that all validation occurs when the DMI is invoked, including:
 Replacing environment variable references with their values

 Verifying the resulting path refers to an executable file

3.5.9 User Parameters
To edit the DMI’s user parameters the user specifies:
o If a parameter is active (e.g. if it should be included on the DMI executable’s command line)

« If a parameter is active, its value

%¢ indicates an inactive parameter; ¢ indicates an active parameter; by default parameters are inactive:
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The user toggles a parameter’s active
state by clicking in the Active cell;
when a parameter is active its value is
displayed in the Value cell:

The user edit’s a parameter’s value by
clicking twice in the Value cell,
activating a control appropriate for the
parameter’s type:

For a Boolean parameter the control
is a menu containing “False” and
“True”.

For a Text parameter the control is a
one line text editor. When the edits
are applied the parameter’s value is
validated; the possible errors are:

 The value is blank
« The value contains white space

For an Integer parameter the control
is an unbounded integer spinner. For
an Integer Range parameter the

control is an integer spinner, bounded

|ser Parameters:

Active | Name
o Pammd
¥ Pa=mi
o Paem?
® Paeml
o Paemd

|Iser Parameters:

Active | Name
mF‘amml}

@ Bl ¥ (R [FTEN

Param{
Param1
Param?

Param?

[T TIETITEY

Param1

(X3 EXXS

[

(T TETTIT]

Param2

ts?

e

by the parameter’s minimum and maximum values.

For a List parameter the control is a
menu containing the list items
defined in the DMI Parameter dialog.

3.5.10 Command Line

F TP

¢ Pamméd

Value

Type

Boolean

Text

Irteger
Integer Range
List

Type Yalue

Boolean False

Tea

1y
Boolean
Tt

Irteger

Irtanar Banna

Text blzh |

lemib

L g

List

As the user edits the user parameters they are displayed as they will appear on the DMI executable’s

command line:
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¢  Pamml
o  Pamml
¢ Pamm?
-PammE
¥ Pammd
Command Line:

I p R

e

Boolean True
Text blah
Integer 42
Integer Range

List

|-U Faram0=True -UParam1=blah -UPaam2=42

The command line is not editable, but it can be horizontally scrolled, copied-and-pasted and dragged-
and-dropped (to a Microsoft Word document, for example).
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Database DMI

4. Database DMI

The second type of DMI, the Database DMI, provides a direct connection between RiverWare and an
external database. Databases currently implemented are the U.S. Army Corp of Engineers Hydrologic
Engineering Center’s Data Storage System (DSS), the Hydrologic Database (HDB), and Excel. DSS
supports series data (Series Slots and Table Series Slot columns) and paired data (Table Slots with two
columns), while HDB and Excel support series data. This section presents an overview of the Database
DMLI, then presents details on creating database DMIs, datasets, name maps, and sharing database
DMIs.

4.1 Overview

The Database DMI allows RiverWare to
import/export data directly from/to the RiverWare
database. In this document, a

i‘database” r@fers to a specific database Slots || Database les| Dataset
implementation, for example a DSS ﬁ DMI

file. The figure to the right shows the
interaction between RiverWare, the
“DMI Server” and the database. The A Name Map
user sets up the Name Maps, configures
the Datasets, and identifies slots and
time intervals at which to import/export
data in the Database DMI.

When the Database DMI is invoked, the
Dataset and Name Maps are read
specifying the database to use, the units \ \
and what slots/objects are named in the
database. Any wildcarded slot DSS, HDB, Excel
selections are then fully specified and
then any Name Maps are applied. Then
commands are passed to the DMI server: for an input DMI, the server locates the data in the database
and imports data into RiverWare slots; for an output DMI, the server takes the RiverWare slot data and
inserts it into the appropriate place in the database. Note, the DMI server is a separate application
included with the RiverWare installation package. It is not visible to the user and no further discussion
is presented.

S . .
g RiverWare :
g DMI Server
@)

r -— A
IDataI

________ 4
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The following figure shows in more detail the three pieces of a database DMI and how they work
together to define a DMI. Note, with the DMI Database Editor (HERE (page 41)) you can configure an
entire Database DMI in one dialog but these three components still exist and interact with one another.

Database DMI
Overview

Database DMI Defines: Dataset Defines: Name Maps Define:

) Name in Name in
Input or Output Which Name Map RiverWare database
Slot Selection (1 or more) touse —— |

Begin Timestep Missing Values Objects:| Big Reservoir | Big_Res
End Timestep Units

Which Dataset to use —®1 DSS Slots: | Reservoir.Inflow |Res-Inflow
File Name or
Part Information C2:C234
Types

HDB
Database Name
Mapping ID
Table Type
Run ID

Excel
Name/sheet
Header or Range
Configuration

The three pieces (slot selections, datasets, and name maps) were designed to be very flexible. In the
simple case of importing or exporting 1 slot, the user needs 1 slot selection, 1 dataset, and optionally 1
name map (DSS only). It is possible to configure the system with more functionality which leads to
more complexity. For example, in the following figure, slot selections 1 and 2 share dataset 1 which is
an HDB dataset; no Name Map is required. In this DMI, Slot selectionl is an input from HDB for the
full run and then slot selection 2 is an input from HDB for the full run. Slot selection 3 is used to input
initial conditions and uses Dataset 2 which points to a separate DSS file in Dataset 2. Slot selection 4
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inputs from a DSS file referenced in Dataset 3 for the full run. Both Dataset 2 and 3 are DSS datasets
and share Name Map 1.

Database DMI
Creating a Database DMI

Dataset Slot Selection: Begin: End:
Dataset 1 - HDB
[— Slot Selection 1 ~ Start t Finish t
— Slot Selection 2 Start t Finish t
/ Dataset 2 - DSS
Name Map 1 I’—’ Slot Selection 3 Startt-1  Start t-1

\ Dataset 3 - DSS

\———V Slot Selection 4  Start t Finish t

We will now look at each component starting with creating a Database DMI, then look at Datasets
followed by Name Maps.

4.2 Creating a Database DMI

B DMI Manager
A Database DMI is created from the main DMI T wh e o U
Manager dialog using the DMI = New Database DMI P i

menu. @ Sp oy MewDMI

Mew Database DMI
There are two ways to define and edit a Database DMls and Group e Invoke Chrl+
DMI:
add to Group, .. Chrl+8
« Define a Name Map, Dataset and then Remave from Group  Chr4R

use the Database DMI editor: You create
a Name Map, then a Dataset, then a Data-
base DMI that pulled it all together. @ Move Lp Chrl+U

- Use the Database DMI Editor: The Data- & Move Down Cerl+D
base DMI Editor allows you to create a
fully functional DSS Database DMI from a single dialog and provides access to other dialogs
for Excel and HDB DMIs. It fully expands the slot selection to show the exact configuration
that will be used. For example, it displays that BigReservoir.Inflow will be imported using
BigRes Res-Inflow and displays the part information and units that will be used.

Group Membership...  Cerl+M

Create a new Datz

Once a new Database DMI is added to the DMI manager, the user can edit it using the Database DMI
Editor. The Database DMI Editor dialog provides a convenient place to create, edit, and view database
DMLIs. It also provides a single dialog for configuration of a fully functional DSS Database DMIs. To
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that end, it allows the user to specify all required configuration information and as much optional
configuration information as is feasible. The real power of this dialog is that the user can see the fully
specified information that will be sent to the database, which is especially useful for DSS.

To open the Database DMI dialog, (aka the New Database DMI Editor) as shown in the following
figure, the user clicks on the Edit = Edit with New Database DMI Editor.

This dialog is like an editable “view” into the Dataset Manager. Thus, the user can see what has already
been configured in those dialogs but also make edits that will be applied to those pieces. It is important
to note that if the user edits a dataset or Database DMI in the editor window, the user cannot also edit
the individual components at the same time.

Note: Because there are many approaches to create and edit Database DMI’s, there are multiple
ways to edit the same information, e.g. you could edit a dataset from both the dataset manager and
the Database DMI Editor. To avoid conflicts, the dialog that first starts editing a name map or dataset
creates a “lock” on the information and no other dialog can edit that feature. When a lock has been
created, the lock icon "J is added to any other dialogs that are trying to edit that information. If you
see this icon, the inforifiation is not editable from that location. Similarly, if a name map or dataset
has been scheduled for removal from another dialog, the “delete lock” icon is shown. a,.

The following figure shows a similar figure to the one presented HERE (page 39) but with the Database
DMI Editor also shown. Note, that information in each of the components is represented in the dialog,
but in a slightly different organization. The parts of the dialog are described in detail in the following
section.

DMI Editor Defines: Dataset Defines: Name Maps Define:
- Name in Name in
Input or Output Which Name Map RiverWare database
Slot Selection (1 or more) to use —
Begin ‘T1mestep Missing Values Objects:| Big Reservoir | Big_Res
End Timestep Units
The Dataset to use —®1 DSS Slots: | Reservoir.Inflow |Res-Inflow
File Name
Part Information
Types
Database DMI Editor allows the user to view or edit
the above information from one dialog. It also shows DSS Part
information for each slot selection. For example:
Slot Selection A B C D E F Begin End Units
ResA.Inflow Basn Res A IN 1DAY Janl Dec3l cfs
ResB.Outflow  Basin ResB  Outflow 1DAY Dec3l Dec3l cfs
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Conceptually the dialog has four sections from the top to the bottom as shown in the following

screenshot and described in the following sections:

« Name and Type

- DMI Configuration

- DSS Dataset Configuration

« DMI User Parameters (for DSS)

In this dialog, each type of dataset has its own color:

« HDB - Orange
« Excel - Green

e DSS - Pink
Iq Databasze DMI - Update Daily Ops Model =ANS X
Datasets  Slots
Database DMI Mame:  Update Daily Ops Model
e HDB Dataset
Name ’ @ Input ® Output Confirm Warnings || Record Invocations E l D
xcel Dataset
and Type _
DMI Configuration
Show: DSS Part Information || Unused Slot Selections DSS Dataset
Dataset Type ﬂ CPart DPa Part FPart Begin End Units
4 Upper Basin Inflows HDB
4 Flat RiverInflow Start Tirmestep Finish Timestep
Flat RiverInflow 21 Mowv 1996 24:00 31 Dec 1996 24:00
4 Evaporation Data Excel
4 Reservoir.Slot{Mame=Evap*Rate] Start Tirmestep Finish Timestep
DMI Barker Dam.Evaporation Rate 21 Mov 1996 24:00 31 Dec 1996 24:00
1 Flat Res.Evaporation Rate 21 Nov 1996 24:00 31 Dec 1996 24:00
Conﬁguratlon a Initial Conditions D55 Wide Basin <SimObj> «<Slot> %Run_Name%
4 Reserveoir.Slot{Mame=Pool Elevation] Start Timestep -1 ... Start Timestep - 1.
Barker Dam.Pool Elevation Wide Basin BARKER 1DAY  DMRISX 20 Nowv 1996 24:00 20 Now 1996 24:00  ft
Flat Res.Pool Elevation Wide Basin FLATRES 1DAY DMR99X 20 Mowv 1996 24:00 20 Mowv 1996 24:00  ft
Silver Lake.Pool Elevation Wide Basin Silver Lake PE 1DAY DMNRISX 20 Nov 1996 24:00 20 Nov 1996 24:00  ft
I:‘ D55 Dataset General Configuration I:‘ DMI User Parameters
Reset OK Apply
A

DMI Dataset *

Configuration

4.2.1 Name and Type

DMI User Parameters

The Database DMI general configuration section (upper section) of the dialog allows you to:
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1. Specify the Database DMI

Name in the text field. Database DM%: Update Daily Ops Model

2. Specify whether the 1
Database DMI is an Input 2 Tree
| Confirm Warnings |¥| Record Invocations
or Output DML > © Input ) Output

3. Specify if you wish to 3 T~
confirm warnings before
the Database DMI continues using the toggle.

4. Specify whether he DMI manager should record invocations of the DMI. The Record
Invocations check box allows RiverWare to maintain information which chronicles input DMI
invocations. With this information, values set by DMIs are clearable on a per-invocation basis.
If a user wishes to clear out all values that are input by a DMI, this box should be checked. If a
user knows values set by a particular DMI won’t be cleared then it is not necessary to maintain
information about the DMI’s invocations and this box should remain unchecked. (The
information occupies memory and could, over time, degrade performance.) The checkbox is
only enabled for input DMIs and the default is unchecked. For more information on clearing
values set by an input DMI click HERE (page 15).

4.2.2 DMI Configuration

The DMI configuration section (middle section) displays the configuration of the DMI. This portion of
the dialog allows you to:

« Create Datasets using the Dataset menu.

« Remove Datasets using right click context menus.

« Create and define slots selections and time intervals.

« For DMIs with DSS datasets, see and edit the part information for each slot.
« Hide the part information using the DSS Part Information toggle.

» See or hide Unused Slot Selections as described HERE (page 49).

 In this dialog, tool tips are used to show the contents of cells, the status bar in the lower left is
used to indicate directions or additional information.

The information is presented in a tree-view with each level representing a more detailed specification as
follows:

Tree

Name What it is Items shown
Level

Name, type and generic Part information.
The Name and Part information is editable.
All Datasets including HDB and Excel
Datasets, are listed. HDB and Excel datasets
can be shown in this dialog but cannot be
edited.

Dataset Entered by user 1: Highest
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What it is Items shown

Slot Selection Name as

shown (or modified) in . . . .
Slot . . The begin and end timestep for this selection

. the Selector dialog. It can | 2: Middle .

Selection . . are shown and can be edited.

included wildcards, e.g.

StorageReservoir.Outflow

Slots that were selected Fully specified information as it will be
Slots in by the Slot Selection 3: Lowest passed to the database. For DSS, this
Selection shown, including ) includes Part information, Begin and End

resolution of wildcards Timestep, and units. No editing is allowed

The following sections describe the editable parts of each of the levels of the treeview.

4.2.2.1 Dataset

The following actions can be done for a Slot Selection row:

¢ Name DSS Datasets. Double Click to edit the name.

« Open HDB and Excel datasets. Double click HDB or Excel datasets to edit.

« Disable a Dataset for debugging as described HERE (Enabling and Disabling for Debugging, Page 49)

« Specify the part information. There are many options for specifying the part information. The
only restriction is that Part D is not editable and the default for Part E is the timestep size. The
part information can be edited by entering text or by selecting text from a right-click context

menu. In addition to typing text, you can use the two following items to generalize DSS
DMIs:

Workspace Entities: You can use generic “Workspace Entities” for wildcarding any part

(except Part D which is not editable). Select the desired entity from the right-click context
menu. The options are:

Workspace Entity Description

Slot The slot name.

The item that contains the slot. For a simulation slot, this is the
Parent object (e.g. a reservoir). For an accounting slot, this is the
account (e.g. a storage account).

The object that contains the item. For both simulation and

SimObj . . .. . .
J accounting slots, this is the containing object (e.g. a reservoir)

The name of the account containing the object. (Valid when

Account ..
accounting is enabled)

The name of the supply. For example a supply named,
Supply ResAStorageToReachBFish.Supply would result in
ResAStorageToReachBFish (Valid when accounting is enabled)
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Workspace Entity Description

Exchange The name of the exchange. (Valid when accounting is enabled)

Payback The name of the payback. (Valid when accounting is enabled)

UpSimObj Not 1mpleplented yet. For a supply, this evaluates to the object
that contains the upstream account.

UpAccount Not implemented yet. For a supply, this evaluates to the account
name of the upstream account.

DownSimOb; Not 1mplemented yet. For a supply, this evaluates to the object
that contains the downstream account.

DownAccount Not implemented yet. For a supply, this evaluates to the account
name of the downstream account.

Note, in versions prior to 6.1, Part B was by default the object name and Part C was by
default the slot name. Now these need to be explicitly defined for new datasets, existing
datasets will be given the <parent> and <slot> entities for parts b and c, respectively.

User Parameters: As described HERE (DMI User Parameters, Page 50), you can use parame-

ters in the DSS parts. To use the parameters in the DSS part information, specify the value
with the percent sign: %Parameter$

4.2.2.2 Slot Selection
The following actions can be done for a Slot Selection row:

« Select slots by clicking on the name of the slot selection. Typically, this is NONE before the
slots have been selected.

« Disable a Slot Selection for debugging as described HERE (Enabling and Disabling for Debugging,
Page 49)

*  Specify the time interval for each slot selection. The begin  ~¢_ - Erd
and end dates are edited in place; they can be edited by Showt Tirnochor
entering text or by selected text from a right-click context
menu. In both cases the text is a symbolic date/time. If

Start Timestep + M Timesteps
Start Timestep - M Timesteps

not entered, the default time range is the slot’s range. In | g Timestep

the Begin and End columns, the user specifies the Finish Timestep + M Timesteps
timesteps at which to begin/end the Input or Output data. Finish Timestep - M Timesteps

The user can either left-click and manually type in the select Function Fram Global Funchion St ..

date OR right click and a select from a list of commonly
used reference datetimes as shown in the following figure. If selecting one of the reference
datetimes, the user may enter the number of Timesteps in place of the letter “N” as necessary.

The datetime uses the same syntax as the RiverWare Policy Language (RPL) datetimes. So,
for example, the user could enter 1: 00 April max DayOfMonth, 2006 or24:00:00
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Start Month Start DayOfMonth, Start Year - 24 Hours as a valid datetime
(shown in the figure).

Dataset Type Begin End
4 Evaporation Data Excel
4 Reservoir.Slot[Name=Evaporation Rate] 24:00 Start Month Start DayOfMonth, Start Year - 24 Hours  Finish Timestep
Flat Res.Evaporation Rate 11-20-1996 12-31-1996

Click HERE (RPLTypesPalette.pdf, Section 1.3) for more information on datetimes. Basically, any
fully specified datetime can be used Note, no @ or quotes “” are necessary when specifying
the datetimes in the DMI slots dialog.

To allow additional flexibility specifying datetimes,

the user can choose the Select Function From [<]Block selector for: RPL Set 3
Global Function Set... option and then choose a Elock o
RPL function from an opened Global Function Set, 5. [ Uity Group &
HERE (RPLUserInterface.pdf, Section 1.11).A block i M i[Eleeginning of water vear ¢
selector opens and displays a tree view of all the -1 [E]Beginning of Calendar Year o
global utility groups and predefined function - =00 Elstart of run v
groups. The user then selects a single function by + 80 taumeric | Math v
clicking on the box to add a check mark. This func- +- MBasin v
tion MUST: +- W ate { Tme 7
+- [HEngineering "
Not have any arguments - [ workspace v
Return a fully specified DATETIME variable 4. [0 Accounting &
If either is not true, an error will be posted when the +- [W] Miscellansous ¥4
selection is applied or the DMI is run. After click- & 2

ing Ok, The function name is displayed in the
Begin / End column with “( )" appended. Alternatively, a user may manually type in the
function name, but must include the “( )”.

4.2.2.3 Slots in Selection
The following actions can be done for Slot Selection rows:

« See the slots that were selected using wildcard.
« See the resolved time interval for each slot, as it will be passed to DSS.
« See the units and scale as they will be passed to DSS.
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DSS:
4 Initial Cenditions D55  Wide Basin <5imQObj> <Slot=
4 ReservoirSlot[Mame=Pool Elevation]
Barker Dam.Pool Elevation Wide Basin BARKER
Flat Res.Pool Elevation Wide Basin FLATRES hPE
Silver Lake.Pool Elevation Wide Basin Silver Lake PE
[ 035 Dataset General Configuration E
Status Reset

/Wide Basin/BARKER/PE//1 DAY/ DMNRIDK/

Following is a screenshot of a fully defined DSS configuration.

DSS Dataset workspace entity

Other
Dataset Name Sl Entered text columns
. not shown
Selection Name Type
DMI Configuration
Show: DSS Part|Information [ | Unbised Slot Selection
Dataset v Tyée APart | BPart) CEar‘c D Part EPart FPa
4 [/ [ Initial Conditions | DSS  Wide Basin <SimObj> <Slot> %RL
4 ReservoirSlot[Mame=Pool Elevation] |
Barker Dam.Pool Elevation Wide Basin BARKER  PE 10AY  DRE
Flat Res.Pool Elevation Wide Basin FLATRES PE 1DAY DMF
Silver Lake.Pool Elevation Wide Basin Silver Lake PE 1DAY DMF
4 k\
Epab]e/ Slots'in Part B and C are resolved with selected name map
disable selection
toggle
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Other Time
columns parameter interval for
not shown name slot selection

t EPart FPartl Begin / End Units
HERun_Mame%
Start Timestep -1 ... Start Timestep-1..
10AY DMRO9X 20 Mowv1996 24:00 20 Mow 1996 24:00  ft
1DAY DMNROSX 20 Mov1996 24:00 20 Mov1990 24:00 ft
10AY DMRO9X 20 Mov1996 24:00 20 Mov 1996 24:00 ft
el 4 4
Resolved DMI Parameter Time resolved for each slot  Scale and units for each slot

4.2.2.4 Enabling and Disabling for Debugging

Datasets and slot selections can be disabled for debugging purposes. On the left of each Dataset or Slot
selection row, there is a toggle. A check mark in the toggle indicates it is enabled. No check mark
indicates it is disabled. The purpose of this feature is to allow you to debug a dmi by disabling datasets
or slot selections and then running the DMI to test other aspects of the DMI.

4.2.2.5 Use of Name Maps:
If you specify a Name Map when configuring the Dataset, then the following will occur:

« If the RiverWare Object is in the Name Map then its mapped name will be used for <Object> or
<Parent> entities; otherwise, its RiverWare name will be used.

« If the Slot is in the Name Map then its mapped name will be used for <Slot> entities otherwise,
its RiverWare name will be used.

« If a Table Slot column is in the Name Map then its mapped name will be used for Part C; other-
wise, the Table Slot’s RiverWare name will be used.

4.2.2.6 Unused Slot Selections

It is possible to have slot selections that are not
used by any of the datasets. To show, these
selections, click the Unused Slot Selections Show: [| DSS Part Information  [¥] Unused Slot Selections
toggle.

DMI Configuration
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The selections are then shown as

a golden colored row titled 4

. 4 | IVET. i ini i
Unused Slot Selections at the Iat RIUEFI.HHDW Start Timestep Finish Timestep
Dataset level. You can view and Flat RiverInflow 11-21-1996 12-31-1996

’ » ReservoirSlot[Mame=Evap®Rate] Start Timestep Finish Timestep

change the selections (and the

slots selected). From right click

context menus, you can delete the selection. You can also drag and drop the slot selection onto a dataset
to associate that slot selection with a dataset.

4.2.3 DSS Dataset General Configuration

For DSS datasets, an additional panel allows you to fully edit the dataset. Note, this is not available for
Excel or HDB. For those datasets, you can double click the dataset and it will open the dataset editor.

For DSS datasets, toggle the DSS Datasets General Configuration section (bottom left section) of the
dialog. This shows a view similar to the dataset. When you have a DSS dataset selected, the general
configuration becomes enabled and allows you to:

« Specify the DSS file for a DSS Dataset.

« Specify the name map using the pull down menu and Open... the name map manager.

« Specify the missing value behavior for the selected DSS Dataset.

« Specify the units for the selected DSS
Dataset.

+ Configure Datatypes by clicking the Edit DSS File:
Data Types... button.

D55 Dataset General Configuration

C:\Riverware\Init.dss

" . . Mame Map: ReservoirMap - Qpern. ..
These fields are described in the DSS Dataset P [ ] [ ES ]
section HERE (page 59). Missing Values Are: |Mal -

[L.Ise Database Units - ]

Note: Note, each of these specifications only works - -
on the selected dataset. In other words, you must Edit Data Types..
highlight a dataset row from the middle portion of
the dialog before it allows you to change units,

Type Scale  Units

scale, name map to use, or how missing values are Length 1 ft
treated. Volume 1 acre-ft
Flow 1 cfs

4.2.4 DMI User Parameters

For DSS, you can specify values to be used for the user parameters. The parameters must be previously
configured using the Parameter Dialog: HERE (DMI Parameter Dialog, Page 8).

Edit a parameter’s value by double clicking in the Value cell to activate a control appropriate for the
parameter’s type. To use the parameters in the DSS part information, specify the value with the percent
sign; use the following syntax:

%$Parameter%
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Thus if you have a parameter named
Run_Name with a text value and you wanted
to put the value in part F, you would double

D Part EPart FPart
Parameter g %eRun_MNameo

Begin

End Units

click on part F on the desired Dataset row specification Start.. St...
and type %Run_Name%. In the lower 1DAY DNR99X 20 M... 20... ft
portion, double click the value column and Parameteﬂ DNR99X 20 N... 20.. ft
specify the integer to use. The resolved resolved 1DAY DNR99X 20 M. 20.. ft
information is shown for each slot that is a start... Fi..
part of the dataset. The screenshot to the
right shows this example. R
4.2.5 Examples Parameter Name Type Value

. value Run Name  Tok DNR99X
Now that we have described the overall Year Integer Range | 1971
approach for creating a Database DMI, we HydVearType List Avg

will now present a few example use cases
of creating various types of Database
DMTI’s.

4.2.5.1 Example 1: DSS DMI using the Database DMI Editor:

This example shows how to create a Database DMI to/from DSS using the Database DMI Editor. We
assume there are no other Datasets or Name Maps already defined. You would take the following steps:

1. From the workspace, open the DMI Manager using the DMI = DMI Manager.

2. Create a new Database DMI using the DMI » New Database DMI menu.

3. Open the Database DMI Editor using the Edit = Edit menu.

4. In the upper portion of the dialog HERE (Section 4.2.1), enter a name, whether it is an Input or
Output DMI, whether to confirm warnings, and whether to record invocations. Lets assume we
are creating an Output DMI. Leave everything else unchecked.

5. First, add a dataset using the Datasets =« New DSS Dataset menu.

6. Expand the Dataset column and double click on the DatasetO name and edit it.

7. Next, we will select the slots that we wish to output, say all Reservoir.Storages and
Reservoir.Outflows. In the middle portion of the window, right-click on the dataset you added,
then use the New Slot Selection. A row is added to the tree view below the dataset.

8. Double click on the word NONE to open the slot selector. Use the selector to choose
Reservoir.Storage. Add another slot selection and select Reservoir.Outflow. An example of a
similar selection is presented HERE (Selector.pdf, Section 7.3).

9.

For the Reservoir.Outflow row, specify the timestep by right clicking once in the Begin field.
Choose “Start timestep”. In the End column right click once and choose “Finish timestep”. For
the storage row, repeat and choose “Start Timestep - N to “Finish Timestep”. Double click on
the “N” in the Begin column and type “1” to specify 1 timestep.

10. On the dataset row, right click in the B Part and select Workspace Entity. Choose <Parent>.
11. On the dataset row, right click in the C Part and select Workspace Entity. Choose <Slot>.
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12.

13

14.

15.

16.

17.

18.

Click on the treeview symbol next to the Reservoir.Outflow row to see the exact slots you are
going to output and all the part information, timestep, and units. We could change any of the
part information by clicking on the appropriate column on the Dataset row. For example, we
could enter OBS for observed in part F by clicking in that field on the dataset row and typing it
in.

. Now configure the dataset. Select the dataset row. Toward the bottom of the dialog, click the

DSS Dataset General Configuration toggle.

Specify the name of a DSS File in which to send the output either by typing it or using the
selector. On an Input DMI, this file must already exist. On the Output DMI, it will be created if
it does not exist.

If we have already configured a Name Map, we could select that we wanted to use it in the
middle portion of the dialog HERE (Section 4.2.3). A name map is created outside of this dialog
HERE (page 81). Because this is an Output DMI, we do not necessarily have to have a Name Map.
Now let’s specify the units to write. In the middle section HERE (DSS Dataset General Configuration,
Page 50), Click on the Units button and choose New. Repeat to add two rows.

Click-pause-click on the word NONE under the type column to activate the pull-down menu.
Choose Volume. On the Units column repeat and choose the desired unit, say Acre-feet. On the
second row, Choose Flow and cfs as the units.

The Database DMI is now fully configured. Click OK to close the dialog and apply the changes.
Invoke the DMI from the DMI manager using the DMI = Invoke menu.
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The following screenshot shows the configuration for this example.

p
Ed Database DMI - Test Database DMI = ] |-
Datasets  Slots
Database DMI Mame: Test Database DMI
Type
@ Input ® Output [7] confirm Warnings [ | Record Invocations
DMI Configuration
Show: DSS Part Information  [] Unused Slot Selections
Dataset Type APart BPart CPart DPart EPart FPart Begin End Units
4 Storage and Outflow DSs <Parent=
4 ReservoirSlot[Mame=5torage] Start Timestep - 1... Finish Timestep
Flat Res.5torage Flat Res Storage 1DAY 20 Nov 1996 24:00 31 Dec 1996 24:00 acre-ft
Wide Res.5torage Wide Res Storage 1DAY 20 Nov 1996 24:00 31 Dec 1996 24:00 acre-ft
Big Power Res.5torage Big Power Res Storage 1DAY 20 Nowv 1996 24:00 31 Dec 1996 24:00 acre-ft
4 Rezervoir.Slot[Mame= Outflow] Start Timestep Finish Timestep
Flat Res.Outflow Flat Res Outflow 1DAY 21 Mov 1996 24:00 31 Dec 1996 24:00 cfs
Wide Res.Outflow Wide Res Outflow 1DAY 21 Mov1996 24:00 31 Dec 1996 24:00 cfs
Big Power Res.Outflow Big Power Res Qutflow 1DAY 21 Mowv 1996 24:00 31 Dec 1996 24:00 cfs

D55 Dataset General Configuration

Ds5File:  C:ftempfOutflowandStorage. dss

Mame Map: [ i ] [Name Map Mar.. ]

Missing Values Are: [NaN - ]

DMI User Parameters

[Preﬁer Database Units

Type Scale  Units

Vaolume 1 acre-ft

Flow 1 cfs
Reset

Mame Type Value

4.2.5.2 Example 2: Excel DMI to export data using Headers

This example shows how to create a Database DMI to export data to Excel using the Header approach.
We assume there are no other Datasets or Name Maps already defined. You would take the following

steps:

1. From the workspace, open the DMI Manager using the DMI = DMI Manager.

2. Choose Utilities » Datasets...
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11.

12.

13.

14.

Choose Dataset » New Excel Dataset...

Double click the newly created dataset to open it.

You will create an output DMI so specify a name in the Name: field. Say “Excel Header PE

Sheet”.

Click on the Excel tab and type in or navigate to a worksheet. Because it is an output DMI and
you don’t have an existing sheet, you will have to type in a file name in the selector.

Now you will need to choose which approach
you wish to use: Ranges or Headers. If you
choose Ranges, you will need to create Name
Maps and they should look similar to the
samples shown HERE (Map by Spreadsheet
Range, Page 74) based on the configuration.
Let’s use the header approach (described
HERE (Map by Header Text and Sheet Names, Page
77)); choose the Map by Header Text and
Sheet Names option.

Specify the Header orientation and specify a
sheet name. In this sample, use the Timestep,
Slots, Runs option.

Optionally, specify to Use Unit Name with
the Slot Name. The setup for the Excel tab is
shown in the screenshot. With this setup, you
do not have to use Name Maps, but you
could. Thus, we have a fully configured
dataset.

Click OK to accept the changes and close the
dialog

Back in the DMI Manager, create a new
Database DMI using the DMI = New
Database DMI menu.

Open the Database DMI Editor using the Edit
w Edit menu.

In the upper portion of the dialog HERE (Name
and Type, Page 43), enter a name, that it will be
an Output DMI, and whether to confirm
warnings.

[] Excel Dataset - Excel Header PE sheet g@]g|

File:
Type:  Excel
Mame: |Excel Header PE shest

General | Excel

warkbook: |mannd/Models/DatabaseDMIfExcelDMITest  Test4, xlsx
Slak Mapping
) Map by Spreadshest Ranges
(%) Map with Header Text and Sheet Names

Header Specification

[] Specify Header Offset from Upper Left Spreadsheet Corner
Rows: i] Columns i]

Header Crientation

Sheets

Fun{s)

Rows Caolumns

(&) Timesteps

Slaks
) Timesteps Slots

) slots
) Runis)

Run(s)
Timesteps  Runis)

Timesteps  Slots

Runs

(%) single Run Mame:  |FE

() mMultiple Runs with Defaulk Mames of Rund, Runl, ke,

[] use Begin Timestep Time Inskead of End of Timestep

Lise: LInit Marne: with Slok Name

K apply Reset

Cancel

Now add the dataset you configured earlier. Choose Datasets = Add Existing... to open the

Dataset Selector dialog.

15. Choose the “Excel Header PE Sheet” dataset and click OK.
16. Next, we will select the slots that we wish to output, say all Reservoir Pool Elevations. With the
Excel Header PE Sheet row highlighted, use the Datasets = New Slot Selection menu.
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17. Double-click on the word NONE to open the slot selector. Use the selector to choose all
Reservoir.Pool Elevations. An example of a similar selection is presented HERE (Selector.pdf,

Section 7.3).

18. For the Reservoir.Pool Elevation row, specify the begin timestep by right clicking once in the

Begin field. Choose “Start timestep”. In the End column right click once and choose “Finish

timestep”.
19. The following ,
Eq Database DMI - PE Qutput = | B S
screenshot shows
. Datasets  Slots
this setup:
20. This database DMI Database DML Name:  PE Qutput
1S now flﬂly Type
Configured. You can ) Input @ Output Confirm Warnings Record Invocations
execute it from the
DMI manager. Here oM Confiauraton
iS the reSUlt for our Show: DSS Part Information  [7] Unused Slot Selections
three reservoir Dataset Type Begin End Units
. 4 Excel Header PE Sheet Excel
model. 4 ReservoirSlot[Mame=Pool Elevation] Start Timestep Finish Timestep
Big Power Res.Pool Elevation 11-21-1996 12-31-1996
Wide Res.Pool Elevation 11-21-1936  12-31-1996
Flat Res.Pool Elevation 11-21-1996 12-31-1996
[7] pSS Dataset General Configuration [] oMI User Parameters
o< J[ conced J[ aeoy |
¥y
h,
A B | c | D =
1 Big Power Res.Pool Elevation (ft) Wide Res.Pool Elevation (ft) Flat Res.Pool Elevation (ft) [ ]
2 |11/21/1996 1192,208238 635.17606048 NaN
3 |11/22/1996 1192.241859 635.1318182 NaN
4 11/23/1996 1152.302769 634.934238 NaN
5 11/24/1996 1192.335546 634.9504454 NaN =
6 11/25/1996 1192.365509 635.0791799 NaM
7 |11/26/1996 1192.395472 635.2073427 MaMN
8 11/27/1996 1192.425435 635.3355054 NaN
9 |11/28/1996 1192.487753 £35.2882072 NaN
10 11/29/1996 1192.517716 635.41637 NaN |
E 11/30/1996 1152.570186 I 635.422473 | NaN
12 12{1/1996 1192.629831 635.3347425 NaN
13 | 12/2/1996 1192.631801 635.4430706 MaMN
14 12/3/1996 1192.674705 £35.53513986 NaN
15 12/4/1996 1192.71761 635.6597266 NaN
16 | 12/5/1996 1192.760515 635.7680547 NaN
17 12/6/1996 1152.80342 635.8763827 NaN
18 12/7/1996 1152.846325 635.9847107 NaN
19 | 12/8/1996 1192.88923 636.0923286 MaMN
20 | 12/9/1996 1192.932135 636.1998297 MaMN -
4 4 » M| PE ~Sheetl . Sheet2  Sheet3 ~¥J nER i | » [

-
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4.2.5.3 Example 3: Excel DMI to import Data using Ranges

This example shows how to create a Database DMI to import data from Excel using the Ranges approach.
We assume there are no other Datasets or Name Maps already defined. You would take the following
steps:

1. Following is screenshot of the

desired data in Excel. It is not in 2] MountainStorageDataxls [Compatibility Mode]
) c D E F G H |
the format necessary for the 5
Headers approach. So we will use ? — "U"é’TUONFIA'N SELiF;ﬁGE - — SE'OGRCAN‘
the Ranges approach. We would 8 |Date ft 1000 AF | in/d 1000 cfs ft 1000 AF
like to import the Mountain g 23-Jan| 7845 86000 0.02 1264 642 1 1693 6
S IN col he sl 10| 24-Jan| 7846 | 87513 | 0.02 185.5 6421 | 16936
torage 1IN column to the slot 11|  25Jan| 7848 | 88152 | 0.02 1995 8421 | 16936
Mountain Storage.Inflow for just 12| 26-Jan| 7849 | 88810 | 002 2655 6421 | 16936
13| 27-Jan| 785 89032 | 0.2 352.9 6421 | 1693.6
the run range (Jan ZS—Feb 6th). S e e =
That is, we want to import the 15| 29-Jan 0.02 504.2
i 16 30-Jan 0.02 2520.8
range G14:G23. 17 31Jan 0.02 2016.7
2. From the workspace, open the 18 1Feb 0.05 1890 6
. 19|  2-Feb 0.05 1638.5
DMI Manager using the DMI w S — i i
DMI Manager. 21|  4Feb 0.05 10083
22 5Feb) 0.05 756.2
3. Frf){n. the DMI Manager choose s e e
Utilities » Name Maps... 24 7Feb) 0.05 513.1
25 8Feb) 0.05 3994
4. Choose Name Map = New... or oo e HiaE
click the + button. 27 10-Feb 0.05 260.2
5. Double click the newly created ;S Lisds §.05 DS
Name Map. 4 4 » ¥| ReservoirData . ReachData . DemandData |[ER m
6. Change the name to “Mountain
In”

7. Click Name Mapw= New... to add a row to the list.

8. Click-pause-click on the word NONE and choose Select Slot.

9. Using the selector, choose the reservoir slot Mountain Storage.Inflow. Click OK.

10. In the Name Map, in the Name column type
“G14:G23” (without quotes).

Mame | Mountain In

11. Click OK in the Name Map and OK/Cancel in the — ysiadbn i
] Mountain Starage. Inflow G14:G23
Name Map Manager to close. & Mountain Storage. Inflow

12. In the DMI Manager, choose Utilities = Dataset...

13. Choose Dataset = New Excel Dataset...

14. Double click the newly created dataset to open it.

15. You will create an input DMI so specify a name in the Name: field: “Input Mountain
Inflow”.

16. In the Name Map section, choose the Name Map you created “Mountain In” from the pull down
menu.

17. Click Units = New

18. Under the Type column, click-pause-click and choose Flow from the pull down menu.

19. Change the Scale to 1000 and the Units to cfs.

[ QI ] [ Apphy ] [ Reset ] [ Cancel
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20. Click Apply.

21. Click on the Excel tab and type in or navigate to the worksheet where the data resides. In the
sample, it is in C:/Temp/MountainStorageData.xls.

22. Click the Map by Spreadsheet Ranges button.

23. Choose the Map to Excel Range Specification with Name Map.

24. The data is all on the same worksheet and we didn’t enter it in the Name Map, so you will need
to enter it here. In the Worksheet field, enter the name of the sheet ReservoirData

25. The dataset is fully configured as shown.

Click OK to apply and close the dialog. [€] Excel Dataset - Input Mountain, Inflow E@@
26. Back in the DMI Manager, create a new Fle

Database DMI using the DMI = New Trpe: Ecel

Database DMI menu. Name: | Input Mauntain Inflow |
27. Open the Database DMI Editor using the e = |

Edit =» Edit menu. workbook: |C:;'Temp,l'MountainStorageData.xls |
28. In the upper portion of the dialog HERE (Name Slet Mapping

and Type, Page 43), enter a name and that it will ® Map by Spreadshest Ranges

be an Input DMI. () Map with Headsr Text and Sheet Names
29. Now add the dataset you configured earlier.

Choose Datasets = Add Existing... to open Range Speciication

the Dataset Selector dialog. () Map ta Excel Named Ranges with Name Map
30. Choose the Input Mountain Inflow dataset © Map to Bxcel Rangs Specfications with Hame Hap

and click OK. (%) Ranges on same worksheek
31. We will select the slots that we wish to input. Worksheet: |ReservorData

With the Input Mountain Inflow row
highlighted, select Datasets = New Slot
Selection menu.

32. Double-click on the word NONE to open the {(Rame Map specification of form Sheet1!62:850)
slot selector. Use the selector to choose
Mountain Storage.Inflow.

33. For the Mountain Storage.Inflow row,
specify the timestep by right clicking once in
the Begin field. Choose “Start timestep”. In oK Apply Reset
the End column right click once and choose
“Finish timestep”.

{Mame Map specification of form B2:ES0)

() Ranges on different worksheets

[] specify Range Offset for each Fun of Mulkiple Run

RiverWare Technical Documentation: Data Management Interface
Revised: 4/27/12



Database DMI
Creating a Database DMI

58

34.

35. This database DMI is
now fully configured.
You can execute it
from the DMI
manager. The result
1s shown in the
following slot:

[ﬂ Mountain Storage. Inflow '
Edit

Filz Wigw  TimeStep Ij0

|InFIDw |
Walue: 1000 cfs

Serall; |Jan 27, 1997 Ey |@

Total
1000 cfs

Adjust

01-27-1997 Mon
01-28-1997 Tue
01-29-1997 Wed

P
4 Database DMI - Mountain Storage Inflows

Datasets  Slots

Database DMI Mame: Mountain Storage Inflows

Type

@ Input () Qutput

DMI Configuration

Confirm Warnings || Record Invocations

Shaw: D55 Part Information [ Unused Slot Selections
Dataset Type Begin End Units
4 Input Mountain Inflow Excel
4 Mountain Storagenflow Start Timestep Finish Timestep
Mountain Storagelnflow 01-28-1997 02-06-1997 1000 cfs

[7] 055 Dataset General Configuration

[] oMI User Parameters

Reset

CK

Cancel

Apply

01-30-1997 Thu
01-31-1997 Fri

282080
2016.70

02-01-1997 5at
02-02-1997 Sun
02-03-1997 Mon
02-04-1997 Tue
02-05-1997 Wwed
02-06-1997 Thu

I
I
1590.60 I
1638.50 I
126040 1
1008.30 1
7o0.200 1
630,20 I
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4.3 Datasets

A dataset refers to a subset of a database
and is specific to the type of database. It
encapsulates all RiverWare knowledge -
about the database. In general, there are W -
two types of knowledge contained in a

M Dataset Manager

Fil= Edit NeEEEES

L W Mew D35 Dataset

: e X Type M ame M Dataset Manager
dataset, configuration information and the —
datab ficati File Edit Dataset
atabase specification. - _
HE o &
In RiverWare datasets are defined and oK Apply

configured in the Dataset Manager as %
. . Adds a new D335 Dataset

shown in the following screenshot. The

Dataset Manager is accessed from the

Utilities = Dataset... menu on the DMI

Manager. Selecting Dataset = New DSS Dataset, for example, adds a new DSS dataset. This adds the
new dataset to the manager as shown in screenshot below, right.

4.3.1 DSS Datasets

In general, all of the DSS dataset configuration can (and should) be performed from the Database DMI
Editor. The DSS Dataset editor shows the results of configuration but the Database DMI has much
more functionality. This section describes the functionality of Database DMI Editor with respect to
DSS datasets. Note, a DSS dataset must be selected for this area to become active.

DSS File: Specify the DSS file either by typing in
the file path or selecting it using the open file icon

2. If not already created, an export DMI will DSSFie: CrRivernare\Init.dss @
create the specified DSS file.

| D55 Dataset General Configuration

. . Mame Map: |Reseruuirl'~"lap - | | Open... |
The DSS File name may contain user parameters
(HERE ( page 50)) as %ParamName% (the same as Missing Values Are: | MaM -
for the DSS part information). The DSS file name ||_.|SE Database Units - |
may contain multiple parameters but the ——— T E——
parameters must be typed in; they are not available lM M
from a context menu. Type Scale  Units

. Length 1 ft
The DSS file name text shows the user parameters Volume 1 acre-ft
while a tooltip shows the substituted values.The Faow 1 ofs
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user parameters can be all or part of the DSS file name and can be used in conjunction with
environment variables, for example:

« A single parameter: $DssFile$

e A path and a parameter: C:\model\data\%DssFile$

e Multiple parameters: %ModelDir%\data\%DssFile% Or %DataDir%\%DssFile%.dss

« Environment variable and a parameter: $ (DATA DIR)\%DssFile%.dss

Name Map: Optionally, select the desired

Name Map from the Name Map: drop down L EL I l 7| [Name Map M.
menu as shown in the following screenshot. The
selections are based on the Name Maps ReservoirMap

configured in the Name Map Manager. For

more information on Name Maps click HERE ( page 81). If you have no name map selected, Click the
Name Map Mgr... button to open the Name Map Manager. If you do have a Name Map selected, the
button says Open... to open that Name Map.

Missing Values: The user specifies how missing values are represented in the database. The current
choices are

¢ NaN: RiverWare default, missing values are NaN in the data-

Missing Values Are: m
base g

Mal
« Unchanged: The DMI will not change missing values on Unchanged s
import, uses NaN’s on export Replaced With

« Replace With: Provides a user input value that is substituted
on import and export

Units: The units that are used in the DSS database are specified in the Dataset dialog. A pull-down
menu allows the user to specify that the Database DMI should Use Database Units, Prefer Database
Units, or Use Dataset Units. A screenshot is shown in the following figure.

« Use Database Units: The database contains all units (This option is not applicable to DSS
because units are not required to be defined in DSS files, so can’t be fully depended on)

« Prefer Database Units: Use the units in the database, if missing, use the specified Units

« Use Dataset Units: No units are specified in the database, use the specified units.

If the user chooses either of the second two options, the user must specify the units
in the window below the pull-down menu. Click on the Units button then the + Uritz
icon to add a new unit type: + Hew
= [Celete
Undelete
= Refresh
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This adds an entry to the list. -
Click on the word NONE under
the Type to change the type. A Type Scale Type  Scale  Units
screen shot of this is shown in Length > 1 Length 1 ft hd
the following figure. Change the NONE R iflufne i o
Scale and Units in a similar SortLength |i| 1 o lkm
manner. These units are used to ﬂ; =@ | .
specify the units that will be Flow H
written to the database if an —|Flowsquared — vd !
Output DMI is used and the Re| FlonPerSarttength Reset =
units that the database contains
if an Input DMI is used.

An example of specified units is shown: -

Type Scale  Units

Length 1 ft
Volume 1 acre-ft
Flow 1 cfs

Data Types: Click the Edit Data Types button

to edit the data types. This opens a dialog as

shovxfn in the follow.ing screenshot. You can Clots Data Types

spequ that a selectﬁon of slots should ha'Ve a 4| ReservoirSlotiName=Evaporation] [INST-VAL =

certain data type. The DSS data types are: PER- o Silver Lake.Evaporation PER-AVER

VAL, PER-AVER, INST-VAL, INST-CUM. .

) . . ' Barker Darn.Evaporation
The selection is similar to other slot selections : INST-VA
.. . ¢’ Flat Res.Evaporation INST-CUM
as it is dynamic and can make full use of
wildcarding.
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4.3.2 HDB Datasets

Double clicking on an HDB dataset in the .
Dataset Manager opens the HDB Dataset M HDB Dataset - Dataset 2 E@E
editor. In this dialog, the dataset can be renamed
and configured. It has two tabs, one for general
configuration and one specific to the HDB

implementation. Following is a description of General | HDE
the configuration options.

Tvpe: HDE

Mame: |Datasef 2

Mame Map: b
Mappings of RiverWare names to HDB IDs are
contained in database tables, so Name Maps are =Sy ety Nah .
not needed for configuring a dataset for HDB. Prefer Database Units v
Specifying which database mapping to use is : N
described later in the HDB tab of the
configuration dialog. Type  Seale | Units

The user specifies how missing values are
handled when exchanging data with HDB. In
general, a NaN in RiverWare is not represented
as a data record in HDB. The current choices are

¢ NaN: On export, no data record is cre-

ated in HDB for NaNs in RiverWare,
and any corresponding existing data Use custom readfwrite timeout: |60 % | seconds
record in the real tables is deleted
(there would be no existing data [
record in the model tables). On
import, missing values in HDB are
made NaNs in RiverWare.

K, ][ Apply ][ Reset ][ Cancel

« Unchanged: On export, any existing data in the HDB real tables is left unchanged for a corre-
sponding NaN value (there would be no existing data record in the model tables). On import,
RiverWare data is left unchanged for a missing value in HDB.

« Replaced With: User provides an input
value that is substituted for NaNs on General - |RECH
export or missing values on import.

Marne hMap:
Mizzing Walues Are: | Mal w
Use Databaze Llnits w

: Unchanged

Units Replaced'with |

RiverWare Technical Documentation: Data Management Interface
Revised: 4/27/12



A pull-down menu in the Dataset dialog allows the
user to specify how units should be handled for a ;
dataset. The choices are Use Database Units, Prefer  [Piefer Database Units

Database Units, or Use Dataset Units. Units are s Dataset Units |
defined in HDB for each piece of data, so Use

Database Units is always applicable. If the unit type of the data in HDB does not match the unit type of
the slot in RiverWare and the units cannot be converted, the slot is skipped and a warning message is
given. The exception is if the unit type of the slot in RiverWare is NOUNITS. Here the unit type
matching between HDB and RiverWare is skipped and the data is allowed to be exchanged with no
conversions being applied..

Database DMI
Datasets

Also, in the general tab, the user can specify to Use custom read/write timeout and specify a time
value. The default is 60 seconds. This value is used to specify the amount of time the DMI should wait
until it considers the connection between RiverWare and the database dead. Sometimes, the default of
60 seconds is not enough if there is a lot of data being transferred.

Configuration specific to the HDB database is

specified in the HDB tab of the HDB Dataset 8 HDB Dataset - Dataset 2
editor: Type: HDE
The HDB Database field specifies which Name: Dataset 2 |
database the dataset will interact with. The entry General | HDB |
in _thls field s:hould be a TNS name or connect HDB Detabase: [LETEST] |
string that will allow connection through Oracle :
Networking Services (SQL*Net) to the desired Mapping D: | | [_seket ]
database. The user needs to have Oracle [] Use water year tables in HOB for yearly timestep data
networking available on their computer through HDE Table Type
Oracle Client or a full Oracle database @ Model
installation. O Real

Model Run D

(3 Select ID when DM is invaked

(#) Select ID:

| | [ Select ]

’ Ok ” Apply ][ Feset ” Cancel ]
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The first time in a RiverWare session that a specified _
database is connected to, the user is prompted to | ogin &J
provide a user name and password to log in. For a user

to retrieve metadata or read and write data to HDB, they
must be granted the roles model_priv_role and app_role User Name : |User! |
in the database to have the necessary permissions. Password:  [eesssss |

To run in batch mode, the login information must be

provided in a file. The code looks for a file named
.dblogins in the user’s home directory, which is
specified by the HOME environment variable on Solaris, and the combination of the automatically
defined HOMEDRIVE and HOMEPATH environment variables on Windows. The format of the file
should be a line for every database, with that line containing the database name, login, and password
separated by whitespace (blanks or tabs). Blank lines and comment lines starting with # are permitted in
the file. If the user wants to set up a different file, the DBLOGINS environment variable can be defined
as a full path (directory and file) where the code will look for the login information.

HDE Database LCTEST

The Mapping ID field specifies what mapping will
be used in the database to map RiverWare objects
and slots to HDB sites and data types. The user must ~ MapringID: [12 - ADF Model | [ Select ]
click the adjacent Select button to pick a mapping

from the database.

HDB Database: [LCTEST |

The Select button brings up the Select HDB Mapping ID dialog populated with all the available
mapping IDs, their names, and descriptions from the HDB_EXT_DATA_SOURCE table in the
database. The user can then select a mapping, which populates the Mapping ID field on the HDB tab of
the dataset dialog with the ID and the name of the mapping.

M Select HDB Mapping ID

[} Mame Drezcription ~
=3 Price River Dpenk azin hittpc/ A pricenyver orglscnptsdtab_data php
7 DCWED OpenB azin hitp://208.5.87. 203/ soriptatab_data php
a =821 CRSP SCADA
9 HOEB WP/ GCMRAC Update Repart definition for queming data fram _bour for WaPe and GCMAC,
10 Colorado Divizion of ‘water Resources [CODWHR] http: /v dwr, state. co.us/Surface' ater/data/export_tabular, azpe’?
1 CORPS OF EMGIMEERS DATA REFPORT Corps data request report replacing hydromet download. Daily data using
12 A0P Model
13 Log Pearzon [l
14 D aily water Operations Model [Mew EHOPS] ¥
< >

HDB maintains different tables for data of differing
intervals (timesteps). Slots of varying timesteps can MappingID: [12 - ADF Model | [ Seleet
be freely intermixed in a list that is associated with a Use water year tables in HDEB for yearly timestep data
dataset, and the correct tables for each timestep will

be automatically accessed in HDB. One case that
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does need specification is for the water year tables in HDB. There is no corresponding water year
timestep in RiverWare, although some users have used slots with a yearly timestep to hold water year
data in some of their RiverWare models. To handle this case, an option box on the dataset dialog to Use
water year tables in HDB for yearly timestep data has been provided. If a user checks this box, all
yearly timestep data read and written with the dataset will be moved to and from the water year tables in

HDB instead of the year tables.

The HDB Table Type frame on the dataset
dialog specifies which of the two types of tables
in HDB the dataset will interact with. The
selection of Model or Real determines the
configuration options that become available in
the rest of the dialog.

A selection of Real in the table type frame
means that any data moved using the dataset
will be read from or written to the real (r_ xxxx)
set of tables in HDB. Real data are typically
current or historical observed values; future data
cannot be loaded into the real tables. A write of
real data to HDB requires that some other
metadata be selected by the user in the Real
frame that appears with the selection of a Real
table type in the dataset dialog.

Required for *Writing to Feal T ables

Agency |D: |? - Bureau of Heclamatiu:ur{ [

I

Select l

Collection Sys 1D: |9 - Rivera/are Select ]

[] Usze Ovenvrite Flag

The Agency ID field specifies what agency ID
will be associated with the data when it is
written to the real tables. The user must select
an agency ID by clicking the Select button
adjacent to the field. This will bring up the
Select HDB Agency ID dialog populated with
all the available agency IDs, their names, and
abbreviations from the HDB_AGEN table in
the database. The user can then select an
agency, which populates the Agency Id field
on the dataset dialog with the ID and name of
the agency.

I HDB Dataset - Dataset 2

Twpe: HDB

M amne: |D atazet 2

General |HDB |

HDB Databass: [LCTEST|

Mapping 1D: |12 - 40P Model Select

I

|

[] Use water year tables in HDB for yearly timestep data
HDEB Table Type
) Madel

(*) Real

Fequired for W/riting to Real Tables

Agency 10: | | [ Select ]
Collection Sys 1D: | | [ Select l
[] Usze Ovenwrite Flag

[ Ok, ” Apply ” Reset ][ Cancel

M Select HDB Agency ID

Mame Abbreviation

Uintah *ater Conservancy District
Collbran Conzervancy District

5
B
7 Bureau of Reclamation

g Tri-County W ater Conservancy District

3 Dolores Water Conzervancy District

1 Edenalley Imigation And Drainage District
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The Collection Sys ID field specifies what _
collection system ID will be associated with el CaagINEIEEELE AL RIY 3

the data when it is written to the real tables. o "

R ame Comment -
The user must select a collection system 1D . SCADA
by clicking the Select button adjacent to the 8 NS
field. This will bring up the Select HDB n '“f=f“ —

. . . iy Corps of Engineers

Collection SVStem ID dlalog poplﬂated with 11 USGES Urited States Geological Survey
all the available collection system IDs, their 12 wiestern drea Power Administration v
names, and comments from the - -
HDB_COLLECTION _SYSTEM table in

HDB. The user can then select a collection
system, which populates the Collection Sys ID field on the dataset dialog with the ID and name of the
collection system.

The Use Overwrite Flag check box specifies whether or not data is written to the real tables with an
overwrite flag. This flag has some special meaning for how the data is handled in the database, namely
that when the value is written to its real table, it cannot be overwritten by aggregations of data from a
shorter interval. Normally this box would not be checked.

A selection of Model in the HDB Table Type frame of

R . HDE Table Type
the dataset dialog means that any data moved using

. . (&) Madel

the dataset will be read from or written to the model o
(m_ xxxx) set of tables in HDB. Model data is &
typically forecasted data, although there are no

.. . . . . Model Run 1D
restrictions on its dates being future or historic. There -

. . ) Select 1D when DM is invoked
can be multiple forecasts made for a piece of data at 5
Select 1D:

the same date and time, so data in the model tables
must be associated with a model run ID that indicates |1E1EI - Maximum Probable 24 Month Shudy | | Seleat |
from what run of a model the data originated. If data

is written to a model run ID with a DMI, any previous

data that was associated with that ID will be deleted from the model tables. Therefore, only the data
from one particular run of a model is represented in a single model run ID. Reading or writing of model
data requires metadata selection in the Model Run ID frame that appears with the selection of Model in
the dataset dialog.

The Model Run ID frame has radio buttons for the user to Select ID or Select ID when DMI is invoked.
The Select ID option allows the user to preselect a model run ID to associate with the dataset for
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reading and writing data with the model tables. To select a model_run_id the user must click the Select
button adjacent to the model run ID field. This brings up the Select HDB Model Run ID dialog.
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I Select HDB Model Run, ID

Select model from Model table: ‘2 -A0P Model ‘ [ Select l

D Mame Run D ate Start Date End Date Hydrologic Indic. #
1654 Mozt Probable 24 Month Study 07-JaM-07 a0 D
16855 Mozt Probable 24 Month Study 01-DEC-06 B0

1653 Mozt Probable 24 Month Study 01-MOV-0B B0

1651 Mozt Probable 24 Month Study m-acT-0s a0

1628 Mozt Probable 24 Month Study 01-5EP-06 B0

M axirmum Probable 24 Maonth Study 01-AUG-06

1618 Mirimum Probable 24 Maonth Study M -AlG-06 0

1617 Mozt Probable 24 Month Study 01-AUG-08 B0

1612 Mozt Probable 24 Month Study 01-JUL-08 B0

1610 irirmum Probable 01-JUN-08 a0

1609 I aximum Probable 01-JUN-08 10

1608 4 aximum Probable 01-JUN-06 b
< >

|

All model run IDs are associated with a particular model as defined in the database. The model run ID
dialog is designed to display all the IDs in the database for a specified model. The model is selected via
the Select model from MODEL table field at the top of the model run ID dialog. Clicking the Select
button adjacent to the field brings up the Select HDB Model ID dialog populated with all the models
defined in the HDB_MODEL table in the database.

B Select HDB Model ID PIX

I = Mame Comment £
1 MWwS-MRACS Forecast Coordinated Mational Weather Service and Matural ResourceConzeryation —
2 A0F Model

3 Green River Approximate Daily M atural Flow Development

4 Log Pearson |l Frequency Analysiz using Historical Datfrom the database asinput

4] MWS-MRCS 30 Year dverages Developed by MWwWS - NRCS o
< | >

The user can then select a model, which populates the Select model from MODEL table field on the
model run ID dialog with the model ID and name, as well as populating the model_run_id list in the
dialog with information for all the model_run_ids defined for the model. The user can then select an
existing model run ID from the list, which closes the dialog and populates the model run ID field in the
Model Run Id frame of the dataset dialog with the model run ID and name.
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There are two other options for model run IDs on
the Select HDB Model Run ID dialog. Instead of
just selecting an existing ID, the user can also edit
an existing ID or create a new one. To edit or create
a model run ID the user still must have selected a
model at the top of the dialog. An existing ID that is
displayed can then be highlighted and edited by
clicking the Edit button at the bottom. This brings
up the Edit HDB Model Run ID dialog, which
displays all the information fields for the
model_run_id and allows the user to edit these
fields. Clicking the Save button will then save the
edited information for this model run ID to the
database.

The Create button at the bottom of the Select
HDB Model Run ID dialog allows the user to
create a model run ID that is associated with the
model shown in the Select model from MODEL
table field at the top of the dialog. Clicking Create
brings up the Create HDB Model Run ID dialog,
which contains fields where information can be
entered for the new model run ID. The Run Date
field is populated with the start time of the run, but
can be changed by clicking any portion of the date
and typing or using the spinners. At least the
required fields marked with an asterisk must be
filled out. Clicking the Create button will then
save entered data to the database as a new model
run ID where it will be assigned the next available
model run ID number. The new ID will then be
added to the list and highlighted back on the
Select HDB Model Run ID dialog.

The Model Run Id frame of the dataset dialog has

a second option for specifying model run IDs, the
radio button for the user to Select ID when DMI is
invoked. When this option is selected, the user does

I Edit HDB Model Run ID. 1619

* Model Run Mame: |Ma:-:imum Probable 24 Maonth Study |

*Fun Date: |ns;m 2006 3120000 &M ¢|
Start Date: | | E]

End Date: |

]
|

|

Hydralogic Indicatar: |1 o

hodel Type: | F

Timestep Descripkar: | |

Cormment:

Save ¢ Cancel |

* Required field

M Create HDB Model Run ID

* Model Run Mame: |

*Fun Date: |07./16/2007 % | 12:00:00 PM
Start D ate: | | E]

End D ate: |

Hydrologic |ndicatar; | |

Model Type: |

Timestep Dezcripkar; | |

Cormment:

* Required field Create

HDE Table Type
(%) Maodel

() Real

not preselect a model run ID that is always used with

the dataset, but rather is prompted for one when a
DMI containing the dataset is executed. This option
could be useful in a case where the DMI is run to
record forecast data on a regular basis with the data

todel Run 1D
(#) Select 1D when DMI iz invoked

() Select 1D

| Select
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always being preserved in separate model run IDs in the model tables. To limit the potential for the user
to accidently overwrite the previously saved data by forgetting to change the ID, the user must select the
ID each time the DMI is run.

Selecting an ID under the Select ID when DMI is invoked option utilizes the same dialogs as does the
preselect ID option. The Select HDB Model Run ID dialog appears where the user can select a model
and see its existing IDs. An existing ID can then be selected, an existing ID can be edited and then
selected, or a new model run ID for the model can be created then selected. Note that if the same dataset
is used multiple times in a DMI, the user is only prompted once to associate a model run ID with the
dataset; the same dataset cannot be used with multiple model run IDs in a single DMI or DMI group
execution.
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4.3.3 Excel Datasets

Excel datasets provide user configuration settings that specify how you wish the Database DMI to work
with Excel. Excel datasets can only be used on the Windows platform and Excel must be available on
the system. RiverWare actually starts a non-visible copy of Excel in the background and accesses the
specified workbook during DMI execution. As a result, there are two important things to remember:

Note: You should not have the specified workbook open in a different copy of Excel as this
may lock out RiverWare from accessing the workbook.

Note: RiverWare is operating on the Excel file, so you will not see any unsaved changes to
the file that may be made in a different Excel session.

For a use case of creating a DMI to Excel, click HERE (Example 2: Excel DMI to export data using Headers) on
page 53.

Double clicking on an Excel dataset in

the Dataset Manager opens the Excel [<] Excel Dataset - Dataset 3 M=
Dataset editor. In this dialog, the dataset

can be renamed and configured. It has e

two tabs, one for general configuration Type: Excel

and one specific to the Excel Name: | Dataset 3
implementation. Following is a General | Excel

description of the configuration options.

Mame Map: i Mame Map Mar...

Missing Values Are: MNaM w

Prefer Database Units w

Type | Scale | Units
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Name Map: The user selects the

desired Name Map from the Name General

Excel

Map: drop down menu as shown in
the adjacent screenshot. The
selections are populated based on the

Marne Map:

Missing Values Are:

Name Maps configured in the Name

Map Manager. For more information

|F‘refer Database Llni|
1

|Name Map Mar...

Different Waorksheet Ranges
Mamed Ranges
Same Worksheet Ranges

34

I 1

on creating Name Maps click HERE

(page 81). Name maps have special relevance for moving data via range specifications as discussed HERE

(page 74) and for header specification HERE (page 77)

Missing Values: The user specifies how missing
values are handled with Excel. The current choices
are

o NaN: NaN value in RiverWare is written as
NaN to Excel, NaN or blank value in Excel
is read as NaN into RiverWare

« Unchanged: The DMI will not change miss-

ing values on import, uses NaNs on export

« Replaced With: Provides a user input value
that is substituted on import and export

Units: The units that are used in

interacting with Excel are specified

General | Excel
Mame Map: | V| |
Missing Values Are:  |MNaM [+
|F'refer Database Uni Unchanged
Replaced With

1ze Datazet Unitz w

I1ze Databaze Unitz

in the Dataset dialog. A pull-down _
Prefer Database Unitz

menu allows the user to specify that
the Database DMI should Use
Database Units, Prefer Database

I1ze Datazet Unitz

Units, or Use Dataset Units. A screenshot is shown in the following figure.

« Use Database Units: Since Excel contains no units associated with a value in a cell, the slots’
units as displayed in RiverWare are substituted for Database Units and will be used for

import and export under this option

« Prefer Database Units: For Excel, this option uses the slots’ units in RiverWare unless a unit is
specified in the Dataset, then the specified unit is used

« Use Dataset Units: Uses the units specified in the dataset only

To specify the units to use, follow the same procedure presented HERE (Units:) on page 60.
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Excel Tab: Configuration specific to Excel is
specified in the Excel tab of the Excel Dataset
editor

In all cases, the Workbook: that the dataset
will read data from or write data to must be
specified. The path and workbook name can be
typed into the text box, or the adjacent button
can be clicked to select the file. When
executing an input DMI, this workbook must
already exist. For an output DMI, the
workbook will be created if it does not already
exist.

Two approaches are provided for mapping data
between RiverWare and Excel.

« Ranges: Specify the Excel range for
each RiverWare slot. Choose the
Map by Spreadsheet Ranges
approach,

» Headers: Use a row header, a column
header, and a worksheet name to
map the Excel data with a RiverWare
slot. The Map by Header Text and
Sheet Name approach

Following is a table comparing these
approaches. Then more information is
presented on the configuration options for both
the Range and Header approach.

Eﬂ Excel Dataset - Dataset 3

File

Type:

EEX

Excel

MName: |Dataset 3 |

General | Excel |

|

Workbook: |C:ﬁemp{ExceISample.xlsx

Slot Mapping

(%) Map by Spreadsheet Ranges
(") Map with Header Text and Sheet Names

Range Spedfication

{(¥) Map to Excel Mamed Ranges with Name Map

() Map to Excel Range Spedifications with Name Map

Ranges on same worksheet

Worksheet: |Sample Sheet

(Name Map specification of form B2:650)
Ranges on different worksheets

(Name Map specification of form Sheet1!B2:B50)

[] spedify Range Offset for each Run of Multiple Run

RiverWare Technical Documentation: Data Management Interface
Revised: 4/27/12




Database DMI
Datasets

4.3.3.1 Table Comparing Excel Dataset Approaches

Approach

Headers

What is the format
of the Excel data?

Your data is in any format in Excel, but
you must then specify how the data
maps to RiverWare slots.

Your data in Excel has row header
names, column header names, and
sheet names that identify the data in a
way that matches one of the
orientations in the dataset.

How is the data
mapped?

A DMI Name Nap specifies how the
data in RiverWare slots “maps” to data
in an Excel sheet. Name Maps can
specify an Excel absolute cell
reference (A1:A23) or a named range.

The text in header cells in Excel and
the name of the sheet “map” the data
to RiverWare slots.

Can | have more
timesteps of data
in Excel than |
want to import/
export?

Yes, but the mapped Excel range must
match the number of timesteps
specified in the DMI. That is, the size
of the range you specify must exactly
match the number of values in the
DMI.

Because this approach includes
timestep information, the Excel sheet
can have more data in it than you are
processing via the DMI

Can/Do | use
Name Maps?

You must use name maps to specify
where the data will import from/export
to in Excel.

Name Maps can optionally allow you
to have different names of objects or
slots in RiverWare than the header
text in Excel.

How are MBM runs
handled?

Data for each MRM run is offset from
the previous run by a certain number
of rows and columns, starting with the
mapped range.

MRM runs is one of the variables you
specify in the Excel orientation. MRM
runs can be on sheets, columns or
rows. Their names can optionally be
Run0, Run1, Run2, etc. or trace
number as set up in the MRM
configuration (i.e. Trace5, Trace6,
Trace 7, etc.)

How do | Specify
the Excel sheet?

Either specify a single sheet name or
include the sheet name in the Name
Map.

Sheet names depend on the selected
orientation and can be run, slot, or
timestep names.

What is the format
of the timestep in
Excel?

No timestep information is read or
written.

You specify to either use the end of
timestep (E.g. Jan, 1, 2011 23:59) or
the beginning of timestep format
(E.g. Jan 1, 2011 0:00).
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Approach

Headers

How do | specify
the units for Excel?

No unit information is read or written.
Units in Excel are assumed to be the
slot’s units in RiverWare. The General
tab of the dataset can be used to
specify a mapped unit by type if the
units in Excel are different than the
RiverWare slot units.

You can optionally write the unit name
with the slot name to Excel or can
read a slot name from Excel if it has a
unit name with it. However the
assumed units for values and the
possibility for mapped units work the
same as in the Range approach.

In general, why
would | use this
approach?

This approach is more work because
a map entry must be created in a
name map for every slot. Use this
format if you are taking the data out of
or inserting it into a spreadsheet that
does not have the header information
and if the amount of data is constant.
Perhaps you have an existing
spreadsheet that cannot be changed.

This approach is recommended for
series data, particularly if you want to
import or export data that will change
length over time. For example, you
have an Excel sheet with 100 years of
daily data, but your model is for the
current year and is updated every
year.

Where is more
information

Click HERE (Section 4.3.3.2)

Click HERE (Section 4.3.3.3)

4.3.3.2 Map by Spreadsheet Range

several options for specifying ranges associated with

The Map by Spreadsheet Ranges approach presents ‘ ‘

slots. In all cases, the Name Map functionality of
Database DMis is used to map individual slots to
their range specifications.

Range Specification

(%) Map to Excel Named Ranges with Mame Map

Note: Object name maps are not applicable to the range approach and are ignored. In this
approach, the Excel range must be specified for each slot using a slot name map.

Note that the size of the range specified must match the number of values to be read or written with the
DMI. Discussions of the range specification options along with example Name Maps follow.
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Under the Map to Excel Named

Ranges with Name Map option as <] Name Map - Named Ranges - | E|[Z|

selected in the screenshot above, File MameMap Display
the user would set up named ranges .+ &

in their Excel workbook. Named

ranges are a feature of Excel where

Mame | Mamed Ranges

a number of cells can be selected

and assigned a name by the user to
identify these cells. The Name Map
created in RiverWare and selected
in the General tab of the dataset
dialog then will associate the

Selection Mame
Big Reservoir.Inflow BigResInflow
Big Reservoir, Qutflow BigResOutflow

Big Reservoir,Pool Elevation BigResPoolEley

RiverWare slot with the named range as seen in the following example name map. In this case,
BigResInflow, BigResOutflow, and BigResPoolElev are named ranges in the Excel sheet.

In the Map to Excel Range Specifications
with Name Map option, there are two ways to
specify ranges for slots. If all of the ranges for
the slots are on the same worksheet, then the
Ranges on same worksheet option can be
used. Here the worksheet name is specified in
the Worksheet: text box. Ranges specified in
the name map can be of the form B2:B50,
meaning the range will be from cell B2 to cell
B50 of the specified worksheet. An example of
the type of Name Map created and selected on
the General tab of the dataset dialog for this
approach is shown to the right.

Range Specfication

) Map to Excel Named Ranges with Mame Map

{(¥) Map to Excel Range Spedifications with Name Map

{¥) Ranges on same worksheet

Worksheet: |Sample Sheet

(Mame Map specification of form B2:B50)
) Ranges on different worksheets

(Mame Map spedification of form Sheet1!B2:B50)

Mame |Same Worksheet Ranges

Selection MName
-- Big Reservoir.Inflow B2:B50
-- Big Reservoir, Qutflow C2:C50
[ Big Reservoir.Pool Elevation  D2Z:D50
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If ranges for the slots are on different
worksheets then the Ranges on different
worksheets option must be used. Under this
option, ranges specified in the name map must
include the worksheet name as part of the range
specification in the form Sheet1!B2:B50. In
this way, ranges referring to different
worksheets can be included in the same name
map. An example of this type of Name Map is
shown to the right.

Under all variations of the Map by
Spreadsheet Ranges approach, there is an
option available to Specify Range Offset for
each Run of Multiple Run. In a multiple run,
the user may want to read different data into a
slot for each run or write out the results for the

slot under each run. If the option is checked, the mapped range for the slot is used for the first run, and
the specified row and column offset is applied for each run thereafter. For example, the range for a slot

Range Spedfication

) Map to Excel Mamed Ranges with Mame Map

{¥) Map to Excel Range Spedifications with Name Map

) Ranges on same worksheet

Worksheet: |Sample Sheet

(Mame Map spedification of form B2:650)
{*) Ranges on different worksheets

(Mame Map spedification of form Sheet1!B2:B50)

Mame |Different Worksheet Ranges

Mame

+ - Big Reservoir.Inflow Inflow!B2:B50
Big Reservoir, Qutflow Cutflow!B2:B50
Big Reservoir,Pool Elevation Elevation!B2:B50

Selection

Spedfy Range Offset for each Run of Multiple Fun

4

Raows: ] % | Columns 1

specified in the dataset’s name map could be Sheetl!B2:B50 and the offset specified here could be 0

rows and 1 column. For an input DMI in a multiple run, the first run will read range B2:B50 on Sheetl
into the slot, the second run will offset one column and read range C2:C50 on Sheetl, the third range
D2:D50, etc. For an output DMI, the slot’s results from the first run will be written to range B2:B50 on
Sheetl, results from the second run will offset one column and be written to range C2:C50 on Sheetl,

the third to range D2:D50, etc.
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4.3.3.3 Map by Header Text and Sheet Names

The Map by Header Text and Sheet Name
approach is the alternative to using ranges
to move RiverWare slot data to Excel. The
approach uses a row header, a column
header, and a worksheet name to map Excel
data with a RiverWare slot. An example of
the dataset dialog with this configuration
selected appears to the right.

Tip: When setting up an input DMI
using this Excel dataset approach
(especially the first time), it is often
easiest to configure the DMI as an
Output DMI first, run the DMI to create
an Excel spreadsheet with the right
formatting and desired structure. Edit
that spreadsheet or use it as a guide for
setting up your data in that format.
Then, configure the DMI to be an Input
DMI that will bring your data into
RiverWare.

Using Name Maps: Name maps are not
needed in the header approach. However
they can be used to map to a different name
in Excel. The following is performed for
each slot:

« If there is no name map, the River-
Ware object and slot name is
used in Excel.

« If there is a slot mapping only, the
specified mapped name is used
in Excel.

« If there is an object mapping only,

|I| Excel Dataset - Dataset 3
File

Type:  Excel

Mame: |Dataset 3

General Excel

Workbook: | C:TempjExcelSample. s

Slak Mapping

() Map by Spreadsheet Ranges
(%) Map with Header Text and Sheet Names

Header Specification

[] specify Header Offset from Upper Left Spreadsheet Carner

Rows: 0 Colurmins ]
Header Orientation

Riows Colurins  Sheets
(%) Timesteps  Sloks Run(s)

() Timesteps  Runis) Slats
) Slats Timesteps  Run(s)
) Runis) Timesteps  Slots
Fun Mames

(%) single Run Mame: | Baseline Scenario

) "Run” with MRM run number (.2, Rund, Runl, ekc.)
) "Trace" with MRM trace number {i.e. TraceS, Trace6, ekc.)

[] Use Begin Timestep Time Instead of End of Timestep
[J Use Unit Mame with Slat Mame

x|

Apply ][ Reset ][ Cancel ]

the mapped object is used for the object name followed by a period and the RiverWare slot
name. This combined string is used in Excel.

« If there is a slot and object mapping, the mapped object name is used followed by a period and
then the mapped slot name. This combined string is used in Excel.
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Configuration options: The Header Orientation frame
provides four orientation choices for how timesteps, slots,
and runs will map to rows, columns, and sheets in Excel. Rows Columns  Sheets
For example, the first orientation as selected in the adjacent @ Timesteps  Slots Run(s)
screenshot indicates that rows are timesteps, columns are
slots, and worksheets are runs. Note that orientations for
putting each timestep on a separate sheet are not supported. Q Slots e
) Runis) Timesteps  Slots

Header Crientation

() Timesteps  Run(s) Slots

Run(s)

A screenshot of an Excel

spreadsheet with the first _1\ = R * ExcelDatabaseDmiSampleWorksheetxl.M - = x
: . o
orientation is shown. Homi|| Inser | Page | Form | Data | Revie | View | Deve | Add- | Acrot| @ — & X
In this orlentgtlon, timesteps are ““j &  Calibri v - = o fulld A bill = 20
rows, so the timestep header is " Ea ||| e e | A | 3"
. . . Paste : Alignment Mumber| Styles = Cells 5
the first column with a time label - || - - - - || &2
for each row. Similarly, the slot Clipboard = Font Editing
header is the first row with each || c20 - £ | ¥
column labeled with the slot i A B c =
name. Sheets are runs, so the L Storage Reservoir.nflow  Storage Reservoir.Outflow
sheet is named with the single 2 | 1/2009 1000 800
run name specified in the 3| 2/2009 1100 800
dialog.With the orientation 4 | 3/2009 1200 800
specified, the data in Excel 5|  4/2009 1300 1000
associated with a slot over a time 6 | 5/2009 1400 1300
range can be found for reading 7. 8/200 1500 1500 4
via an input DMI, or can be 8 | 7/2009 0 il
found and overwritten, if 9 | 8/2003 = =2l
o 10 9/2009 1200 1400
existing, or be newly created by
o . 11| 10/2009 1000 1200
writing via an output DML -
12| 11/2009 900 1200
13| 12/2009 800 1000
Note: On subsequent 14 1/2010 b iy
executions of an output DMI 15 2/2010 it =
using the header approach, if 16|  3/2010 500 700
there is already a matching 17| 4/2010 500 600 i
header,_ data will be ) 14 4 » | Baseline Scenariol < SheetZ . Shee| [Nl
overwritten. If there is not Ready | 3

already a matching header,
the new header and data will
be appended to any existing data. So in the example spreadsheet above, if you change the
output slot from StorageResevoir.Outflow to Storage Reservoir.Storage and rerun the DMI
(without deleting the.xIsx file), it will replace the inflow column with any new data and will
append a StorageReservoir.Storage column after the Outflow column (i.e. it won’t replace
the outflow column with storage, but will instead append it).
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The headers may not always be the first row
and the first column. To accommodate these
cases, an option is provided to specify how Specify Header Offset from Upper Left Spreadsheet Corner
the headers are offset from the corner of the
spreadsheet. By indicating how many rows

and how many columns the header is offset
from the upper left corner of the spreadsheet, the user can match how data resides in an existing
spreadsheet or indicate where the headers and data should be written to a new sheet.

Database DMI
Datasets

Header Spedfication

Rows: ] % | Columns ] =

The Run Names frame indicates how runs in

K . Fun Mames
the Excel workbook will be labeled. For a single
run, the Single Run Name: must be entered, (%) Single Run Mame: | Baseline Scenatio
which will be used to map to the appropriate ) "Run” with MRM run number (i.e. Rund, Runl, etc.)

dimension in Excel depending on the orientation
selected (either row, column, or sheet). For
multiple runs, a single run name is not adequate
to label each run individually. Two options are provided for labeling multiple runs. If the “Run” with
MRM run number (i.e. Run0, Run1, etc.) is selected, then the run name used for mapping to Excel will
be the word Run followed by the index number of the run within the multiple run. Note that the index
number used is zero-based to be compatible with how multiple run data has historically been written
out of the ExcelWriter tool. If the “Trace” with MRM trace number (i.e. Trace5, Trace6, etc.) is
selected, then the run name used for mapping to Excel will be the word Trace followed by the trace
number of the run within the multiple run. Trace numbers are a one-based index into the runs, but the
initial trace number for starting the multiple run can be specified by the user. Setting up trace numbers
in MRM is discussed HERE (Input DMI Runs).

) "Trace" with MRM trace number (i.e. TraceS, Traces, etc.)

Note: Excel worksheet names (i.e. the worksheet tab label) must be less than or equal to 31
characters; this limit is imposed by Excel. If you choose to have Runs on sheets and you type
in text in the Single Run Name field, it is limited to 31 characters. If you choose to have
Slots as sheets and your slot name is more than 31 characters, when the DMI is run the slot is
not written/read and a message is posted. In this case, use Name Maps to map the slot names
to shorter names that will be accepted by Excel.

An option is provided with the header approach to

Use Begin Timestep Time Instead of End of IUse Begin Timestep Time Instead of End of Timestep
Timestep. Timesteps in RiverWare are dated with

the end of timestep time, that is, a daily timestep for the last day of the year 2000 is dated 12/31/2000
24:00. If the begin timestep option is not checked, this date is written to (and is expected to be read
from) Excel as 12/31/2000 23:59. A minute is subtracted compared to the RiverWare end of time so that
the date appears in the correct month and year in Excel (Excel has no concept of a 24:00 display, so 12/
31/2000 24:00 is interpreted by Excel as 1/1/2001 00:00, which would appear to be the wrong month
and year). If the Use Begin Timestep Time Instead of End of Timestep option is checked, then the
timestep is written to (and is expected to be read from) Excel as the beginning of timestep in
RiverWare. For the above example, the time in Excel would be 12/31/2000 00:00. This option may be
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particularly useful if the user is entering data into Excel and is typing in daily timesteps as 12/30/2000,
12/31/2000, 1/1/2001, etc., which end up by default with 00:00 hours and minutes in the Excel date
format. With the begin timestep option checked, the data associated with these times will be moved into
RiverWare for their correct timesteps.

Database DMI
Datasets

An option is also provided with the header approach to Use Unit Name with Slot Name. In an output
DMLI, this option will attach the unit name to the slot name when the slot name is written out to its
appropriate row, column, or sheet, depending on the orientation selected. The format is the slot name, a
space, and the unit name in parentheses, such as Storage Reservoir.Inflow (cfs). In an input DMI, this
option means that the DMI will expect the unit name to be attached to the slot name as indicated above
when it is looking for the slot in the Excel headers or sheets.
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4.4 Name Mapping

It is likely that RiverWare object or slot names do not match their associated database names. For
example, the reservoir inflow is called Inflow in RiverWare while in DSS Part C, it is instead called
“RES-INFLOW?”. Because different databases use different naming conventions, there is no way for
RiverWare to know the DSS’s naming convention. The name mapping tool provides a tool for the user
to specify the link between the two naming systems. The name mapping tool allows the user to define
multiple name mappings. Note that if the names are mapped within the database itself, as they are in
HDB, a Name Map is not needed.

Note: There is no need to create a name map if the map is strictly to specify a different case. This
will be taken care of automatically. For example, a name map is not necessary for a reservoir in
RiverWare called BigLake while in the DSS database, it is called BIGLAKE.

4.4.1 Configuring Name Mapping

To bring up the name mapping editor from the
DMI Manager, the user selects Utilities = Name

|I| DMI Manager

Maps... as shown in the following screenshot. File Edt Group DMI SERINEE
f»ﬁ = X Parameters. .,

This opens a Name Map Manager dialog as
shown in the following screenshot. Clicking on
the 4 icon adds a new Name Map to the editor
and gives it a default name.

Mame Maps. ..
DMIs and Groy) Datasets, .,

Inwocakion Manager. ..

Edit the name maps
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B Hame Map Manager

File Edit Mame Map

s B-ma

Hame

Ok,

Apply

I Mame Map Manager

File Edit Mame Map

L NN SC ==Y )

Mame

ok, ][ Apply

Double clicking on the newly added Name Map opens the Name Map dialog as shown in the following
screenshot. In this dialog, the user is able to edit the name of the Name Map. Selecting Name Map =

New adds a new entry to the list.

I Mame Map - Big River D55 B8 Name Map - Big River DS I Mame Map, - Big River DS5

File Mame Map  Display

EE |Big River 055 Hame Map

Selection  Mame

Dl
Undelete  Crrl4+01
o Refresh Crrl+R

File Mame Map Display

Mame |Big River 055 Mame Map

Selection | Mame

2 HONE

OF.

Apply

0K, ][ Apply

) [ e[

Add a new name mapping

Clicking on the newly selected entry opens the context menu options shown. Either click Select
Simulation Object or Select Slot. This action opens the selector dialog for the appropriate selection. In
this dialog, the user selects the desired objects or slots that will be part of this Name Map. If accounting
is enabled, supplies, accounts, exchanges, and paybacks are also available. Use the filters and wildcards
to select generic slots. For example, the user could select Reservoir.Inflow as an entry. More
information on using the selector is given HERE (Selector.pdf, Section 7.3). The selections made here are
considered dynamic root selections. That is, the selection is saved with the model file and is
automatically updated if objects or slots are added to or removed from the model. This is especially
useful when using wildcards.
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To define the data name, in the Name Map manager, click on the blank area to the right of the entry
under the word Name. This is where the user specifies the database’s variable name for the entry. An
example of this is shown in the screenshot below right.

T HEL

Name Mapping

Filz= Marme Map Display File Mame Map Display
Marne |Name Map O Mane |Name Map 0 |
Selection | Mame Selection M arne
| [l B Reservair SlatiN ame=Inflow] RES-NFLOW
Select Simulation Objeck
1 Select Slok &j
k. I Eppny I [ ]S ] [ Apply ] [ Fezet ] [ Canizel

The entries in the Name Map are prioritized
with the highest priority first. If there is a

conflict between two entries, the entry with Mame |Big River 0SS Name Map
the highest priority takes precedence and

Fil= Marme Map Display

- : Selecti N
the other entry becomes disabled with a red — E;«DI ":'H” IN;TSW
X. This means that if there is a red X, there Esa.Intow

& Flesd Inflow

is a higher priority selection that controls _
the item. For example, in the following = iFReservoir.SlatMame=Inflow]  RESINFLOW
screenshot, the first entry for ResA.Inflow
(INFLOW) takes priority over the second
entry (RESINFLOW). The green check
marks show that the first item is controlling [
the selection. This functionality allows

users the functionality to create a name map in a generic case but redefine it in special case.

o StorageR ezervoird. Inflow
8 Rest Inflow

k. ] [ Apply ] [ Reset ] [ Cancel

4.4.2 Re-ordering entries in the Name Map

Because entries in the Name Map are prioritized, by default, they are ordered by this priority. The user
is able to change the entries by using the Display menu and selecting Custom. Once in custom mode,

the user is click on an entry (Selection and Name row) and then use the up and down arrows #* ¥
or Display = Move Up or Display = Move Down file choices to re-arrange rows. To return to
prioritized mode, the user selects Display = Priority. Regardless of the ordering, the name maps are
stored according to priority; custom order is just for display.
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4.5 Sharing Database DMI’s

The Database DMI utility includes a feature that allows the user to Export and Import the Database
DMI configurations. The user is able to export and import Database DMI’s, Datasets, and Name Maps.
Following are instructions and descriptions of both exporting and importing Database DMI
configurations.

4.5.1 Export

To export the Database DMI configuration, the user selects

File = Export Database DMI from the DMI Manager. The AT I £y o
following window opens: File: [ v
The user types a file path into the File field or selects an Database DMI Obiect
.. . . O Database DMI
existing file using the browser button. O] Datasets

O Mametdaps

File: [D:/Temp/DMI_Namehtar] v|

Ewport ’ Cancel ]

The user clicks on the [# symbol to expand the tree view.
Clicking on the check boxes selects the Database DMI,
Dataset or NameMap to export. Clicking on the top tree level multiple times cycles through selecting all
of the items, selecting none of the item, and the last selection made. Right clicking on a Database DMI
or a Dataset name, a context menu allows the user to Select the Database DMI and Its Dependencies
as shown in the following screenshot.This allows the user to select not only the Database DMI, but also
the Dataset and/or NameMap associated with the selection.

Databaze Dkl Object
= Databaze DI

[ o Pove Losi_ e
Select the Database DMI and Its Dependendies
Datasets P

= Mamet aps
O Mametap 2
O MWameMap 3
SAMPLE DSS

Once a file is entered and a selection is made, the Export button becomes active. Clicking Export will
export the configuration to the file.

RiverWare Technical Documentation: Data Management Interface
Revised: 4/27/12



4.5.2 Import

Sharing Database DMI’s

Importing a set of configurations is similar to

exporting. The user clicks the File = Import B Database DMI Import
Database DMI menu on the DMI editor to open the
following dialog: File: | |
[] Import conflicts with & unique narme
[Database Dkl Object
Databaze DI
Datazets
Mametd apz
Preview Cancel ]

The user types in the file name or uses the browser to
select the file to import. Clicking on the Preview M Database DMI Import 1?|X]
button reads the file and displays the items in the file.

File: [D:/Temp/DMI_NameM ap |

Import conflicts with a unigue name

Clicking on the symbol expands the tree view.

The user then selects the items to import. If the item s DR D

al'ready exists in the model, a small wal‘rning §ign is . ] [
displayed. Toggle on the “Import conflicts with a sl rput Power Load
unique name” button to import the item and give it a Datasets

If the toggle is off and there is a conflict = H Hemetteps
new name. e toggle is off and there is a conflict, ] mSAMPLE DSS

the import will overwrite any existing items of the
same name in the model. When the user is satisfied
with the selection, clicking Import brings the items
into the model.

[ Irnpaort ] [ Cancel
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