January 20, 2007

RiverWare Run Analysis Dialog Qt Port
Development Analysis

Author: Phil Weinstein

This document outlines the GUI design and development issues related to porting the Galaxy-implemented Simula-
tion and Rules Run Analysis dialogsto Qt.

Not covered in this document is the analysis for the porting of the Optimization Run Analysis dialogs.

Document Status

. [11-28/29-2006]: Initial writing; Alternative / Intermediate Dev. Options for shorter development time.
. [1-20-2007]: Development Task Progress updated. See last two pages.
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2.0 Dialog Boxes / Development Analysis

The Qt port of the Simulation and Rules Run Analysis dialogs will provide the functionality of the older Galaxy
dialogs. For the most part, enhancements to be introduced are those which are inherently or readily provided by the
Qt widgets, e.g. context menus, where appropriate. Also, the following enhancements will be implemented:

1. AddaTimeStep Date/Time Spinner for Timestep navigation to the Model Run Analysis dialog. When the
Rule Effectsdialog is displayed stand-alone (as opposed to being shown as an integrated panel in the Model
Run Analysis dialog), it also will display its own Date/Time spinner. The existing (Galaxy) Dispatch Detail
dialog already has a TimeStep Date/Time spinner, and that will be true also of the Qt implementation of that
dialog.

2.1 Model Run Analysis Dialog

The two Model Run Analysis dialog
displays addressed in this port -- i.e. for
Simulation and Rules -- sharethe same [T ——
basic structure and will beimplemented [ view
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(generally, columns), and Simula-
tion Objects (SimObj) along the other dimension (generally, rows). The table cells provide a terse summary of
whether, and how, a SimObj dispatched and solved at each timestep. The information shown in thistableis
not editable by the user.

Two toggle push buttons, for independently expanding or condensing therow and column headersaredis-
played in the upper left corner of the table (above, and to the Ieft of the row and column headers).

One or two panels below the table:

2. A Sdlection Status Panel providing atextual description of the Dispatch Info for the selected cell in the
Object/Timestep Dispatch Info Table.

3. For the Rules Model Run Analysis dialog only, an Effects Ornamentation Panel to define the properties of
Object/TimeStep Dispatch states for which cellsin the Table are highlighted (with an extra cell border).
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The File Menu contains only the Close Window
(Ctrl+W) operation.

The View M enu contains operations to choose the
axis orientation (Time on Top vs. Time on Side), a
toggle to indicate whether or not the table should be
updated after every model run timestep, dispatch
info cell drawing options, and operations to show
auxiliary Dispatch Info dialog boxes. See image to
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The Object Menu is active only if asingle SimObj

isindicated within the table selection. It currently contains only controls to disable or enable the dispatching of the
indicated SImObj. Note that SimObjs for which dispatching is disabled are indicated with ared crosshatch over
the object name. See the following screenshot:
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Object menu: Enable / Disable Dispatching Disable Dispatching crosshatch (red) on two SimQObjs

The upper-left corner may be able to handle one or two GUI controlsin addition to the expand / condense header
controls. A good candidate would be some sort of toggleto switch between Simulation and Rulesviewsin Rules
models. Recent prior versions of RiverWare has an invisible control for this purpose, and may have been eliminated
because of some confusion about what it was for.
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Object / TimeStep Dispatch Info Table Architecture

Thetable cellswill be presented within a subclass of QTable (or actualy, of our hacked copy of QTable --
rwQTable -- to overcome some implementation limitations with Trolltech’s QTable class). QTable virtual methods
will be redefined to prevent instantiation of per-cell C++ objects. The table will support custom cell drawing. Inthe
case of Simulation mode, drawing will be limited to the painting of one of a small number of predrawn icons. In
Rules mode, the individual symbols and digits will be drawn using low-level drawing primitives, similar to the Gal-
axy implementation.

In order to make use of the top-left rectangular area between the row and column headers, at least one of the head-
ers need to be implemented as distinct synchronized-scroll rwQTable widgets, rather than as the central table's hor-
izontal or vertical QHeader.

Object / TimeStep Dispatch Info Table - Column Headers

Recommendation: The Column Header should be implemented as a distinct synchronized-scroll rwQTable.
Thisis necessary for the drawing of rotated header text. Some specific properties and issues include:

. Non-adjustable column width. Column width will be fixed based on the horizontal space needed for the dis-
patch info cell images.

. No horizontal scroll bar is shown. Horizontal scrolling is synchronized with the horizontal scroll position of
the main table.

. Change Possibility (TO BE CONSIDERED): Rotate text 90 degrees clockwise instead of counter-clock-
wise. Thisisamore standard representation, and aligns the beginning of the text label with the top of the
drawing area, instead of with the bottom.

Object / TimeStep Dispatch Info Table - Row Headers

Alternative A: Usethe central rwQTable' svertical QHeader. The user would be able to re-order SimObj rows by
dragging row labels. So, development to support user-controlled ordering would be minimal. However, since we
can't readily provide custom drawing in QHeader cells, the “dispatch disabled” (red-crosshatch) ornamentation
would either have to be done el sewhere (e.g. on the central table cells), or we would have to implement that feature
in rwQHeader, which currently has only very minor, absolutely essential, changes from the QHeader class.

Alternative B (recommended, see below): Use adistinct synchronized-scroll rwQTable (single column, no ver-
tical QHeader). We would have to implement our own method of reordering SimObj items, e.g. with the puffy up-

arrow and down-arrow which move the selected rows up or down one position (e.g. See the Object Accounts Sum-
mary dialog’s Account panel).

Alternative C: Hybrid. Use adistinct synchronized-scroll rwQTable WITH itsown minimal vertical
QHeader. SimObj names would be drawn in this rwQTable's data cells. Custom re-ordering would be imple-
mented with dragging the narrow, textless QHeader cells.

Recommendation (Phil, 11-28-2006): Alternative B. Although synchronizing QTable scrolling operationsis non-
trivial, we've done this before (e.g. in the SCT), and will be doing it for the column header in this application. This
is actually a more internally-consistent approach. Also, there are usability problems with re-ordering by dragging:
(a) The availability of that feature is not apparent to the user based on visible GUI elements, and (b) Move-by-drag-
ging isinconsistent with multiple row selection by dragging. Even if the latter is disabled, the user will inadvert-
ently start a drag when intending to affect a multiple row selection. Bad.
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2.2 Dispatch Detail Dialog
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2.3 Rules Effects Dialog
The Rules Effects dialog is a singleton. It shows:

. Information related to a single TimeStep across all
SimObjs.
. User settable color assignments for the various Rules.

In the current Galaxy implementation, this dialog is shown
from the Model Run Analysis/ Rules mode dialog menu:
“View >> List Rules/ Set Rule Colors...".

This dialog maintains a redundant Effects Ornamentation
Panel. It's state is maintained in parallel with the similar
panel within the Model Run Analysis/ Rules mode dialog
box. One different of the presentation is that the Rule num-
ber parameter is represented as the selected Rule row
instead of in an integer spinner. Selecting arow in the Rules
Effects dialog sets the value of the integer spinner. Also,
selecting atimein the Model Run Analysis (e.g. by clicking
acell) changes the TimeStep of the Rules Effects dialog.

Recommendation: Instead of showing the Rule Effects dia-
log as adistinct dialog, show it as an optional “auxiliary”
side panel in the Model Run Analysis/ Rules mode dialog
(which is also asingleton) -- with the ability to show either
or both of the table and the Rules Effects panel, and to man-
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gle Effects Ornamentation Panel among the two dialogs. Below is an illustration of the current two Galaxy dialogs
side-by-side:
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Color associationswith Rules (for background cell color in the Model Run
Analysis dialog) are edited using the Rules Effects dialog. See the Color M Rule Effects
menu diagram to the right. The “Color >> Edit ...” function brings up the
respective platform’s color chooser to assign a new color to the currently
selected Rule row. (i.e. the Windows XP color chooser when running on
Windows, and some other native color chooser on other platforms).

Errar
orecast
1w Spring
e Fall

IEF el Spike Flow Fule

S - o LT A1 zliz sl d ARRRAAE

2.4 Grid Cell Legends

Two distinct Grid Cell Legend dialogs are managed from the Model Run
Analysis dialog, depending on the display mode: Simulation or Rules.
These are static displays. They are drawn dynamically using the same low-level utilities used elsewhere in these
dialogs so as to exactly match the depicted ornamentations.
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3.0 High Level GUI Design

The set of Qt Widgets which compose each dialog box (with the possible exception of the very simple support dia-
logs) will be contained an independently manageable “panel” widget (generally, a QFrame widget) so that those
GUI controls can be managed either as a stand-al one dialog box (generally a QM ainWindow, so that amenubar can
be accommodated) or as an integrated “auxiliary” panel. In the latter case, the containing dialog box would need to
provide menubar menus specifically for the auxiliary panel. This applies to the following dialog boxes:

Dialogs which can be managed as an auxiliary panel:

. Rules Effects Dialog / Panel
. Dispatch Detail Dialog / Panel

Dialogs which can manage an auxiliary panel:
. Model Run Analysis Dialog

3.1 Model Run Analysis Dialog - High Level Design

(Qt) Model Run Analysis Dialog Panel Layout (edit 11-28-2006)

Menu Bar
Dispatch Info Grid Panel Auxiliary Panel
Pseudo-Toolbar, including DateTime Spinner | | Auxiliary Panel Controls oooan
Axis Control Panel Column Header Table Auxiliary Panel Body:
o Integrated Rule Effects
o Integrated Dispatch Detail
Row Header Table Dispatch Info Grid Table

Bottom Panel

Dispatch Info Selection Status Panel Effects Ornamentation Panel (only for Rules)
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4.0

4.1

The Model Run Analysisdialog will be a QMainWindow with amenubar. See the schematic layout diagram above.
Two top-level internal panelswill be managed verticaly:

Splitter* _centerPanel; /'l horizontal splitter containing:
RunAnal Di spat chl nfoG'i dPanel *; // a QFrame

RunAnal Auxi | i ar yPanel *; /1 a QFrame, conditionally shown
QFrane* _bott onPanel ; /1 horizontal |ayout containing:

RunAnal Di spat chl nf oSel ecti onPanel *;
RunAnal Ef f ect sOr nanent Panel *;

The Display Info Grid Panel (class RunAnal DispatchlnfoGridPanel) contains:

1. apseudo-toolbar frame along the top, including a Date/Time TimeStep spinner (for navigation).

2. a2x2grid supporting a central grid table (lower right) with two synchronized-scroll header tables for the row
and column headers, and an Axis Control Panel (upper left) containing different sets of widgets, depending on
amode setting.

The Axis Control Panel (class RunAnal AxisControl Panel, probably a QWidgetStack subclass) will have at least
two modes having the indicated widgets:

1. Default mode: (a) Two Expand/Collapse toggle pushbuttons for expanding or collapsing the row and column
headers (similar to the Galaxy implementation); (b) a swap-axis button; (c) a“Rules’ toggle to switch between
Rules mode and Simulation mode (for Rule models only).

2. Edit SSmObj Order mode: Depending on the axis orientation, a pair of arrow buttons (either up/down or left/
right) to move the selected SimObj rows or columns earlier or later in the SimObj list.

The Auxiliary Panel (class RunAnalAuxiliaryPanel) will contain arow of controls to manage the contents of the
panel. It will include icon push buttons for:

. Expand: Repositioning the Splitter divider to give the panel it's required width.
. Condense: Repositioning the Splitter divider to give the main panel the majority of the horizontal space.

. Stand-Alone: Show the panel contents as a stand-alone dialog (and give the main panel the entire available
width of the dialog box).

. Close (“X"): Close the panel (and give the main panel the entire available width of the dialog box).

Intermediate Development Options

In case we don't have time to complete the full design, the following simpler alternatives will first be developed to
provide areasonably functional subset.

Row and column headers implemented with QHeaders instead of with distinct QTables.

Theinability to specialize the behavior of the QTable's QHeaders (e.g. for customized drawing) motivated the
specification of distinct synchronized-scrolled QTables to implement the Dispatch Info Grid's row and column
headers. Using at least one synchronized-scrolled QTable also makes possible the use of the top-left area between
the headers for other widgets. (QTable doesn’t support use of that top-1eft area).
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4.2

However, we will first implement the Dispatch Info Grid Panel with a single QTable. This has the following impli-
cations:

1. Text inthe column header cannot be rotated. So, text in those columns (either SimObj names or TimeStep
Date/Times) will be drawn using multiple lines, with one character per line.

2. Disabled Dispatching of SimObjswill be indicated with ared cross-hatch within the Dispatch Info Grid Table
cellsrather than on the SimObj hames in the row or column headers.

3. Re-ordering of SimObjs could be implemented with drag-and-drop of SimObj names within a QHeader.
(QHeader does provide some native support for this). If this approach is taken, then the Dispatch Info Grid
Table will not support multiple cell selection (since multiple selection interferes with the drag-and-drop opera-
tion). The original recommended approach could still be used (i.e. blue puffy up and down arrows to move the
selected SimObj rows up or down one position), but those controls would have to be located in a different
place (i.e. not in the top-right area between the headers) -- probably in the Pseudo-Toolbar with the DateTime

Spinner.

Non-swapable Axes: Support only SimObj Rows and Timestep Columns

Ne-AuxiHiaryParel-Suppertonly-astand-alene Rule Effects dinteg:

UPDATE [Phil, 12-11-2006]: Aux Panel / Stand Alone configuration controls, including “ Detach” and
“Dock” operations, WERE IMPLEMENTED for the Dispatch Detail display (under development). The Aux
Panel isalready instantiated as a two-widget Widget Stack; the second one will be used for the Rule Effects

display.

UPDATE [Phil, 1-20-2007]: The Rules Effects (Rule/ Priority List) display hasbeen implemented ONLY AS
an integrated panel -- and not as a stand alone dialog box.

Various considerations motivated the addition of an “Auxiliary Panel” to the right of the Dispatch Info Grid Panel
within the Model Run Analysis dialog. The Rule Effects dialog is asingleton (as is the Model Run Analysis dia-
log), and is generally used in conjunction with the Dispatch Info Grid Table. So, it would be convenient to the user
to manage those two panels (the Grid Table and the Rules Effect display) together within one dialog box (and sup-
port the showing of either one OR both simultaneously).

Also, in the current Galaxy implementation, both of these contain their own Effects Ornamentation Panels, which
need to be dynamically synchronized. It seemed reasonable to eliminate that panel in the latter display if the two
displayswere generally shown together. In the context of adevelopment shortcut, it's not unreasonable to eliminate
the Effects Ornamentation Panel from the Rules Effects display even if the Rules Effects display remains a stand-
aonedialog. (The presence of the Effects Ornamentation Panel within the Rules Effects display is not fundamental
to the operation of that display).

The original design anticipated provisions for managing a Dispatch Detail panel within the Auxiliary Panel, with
the capability of detaching the Dispatch Detail display as one or more instances of stand-alone dial ogs since, some-
times multiple Dispatch Detail displays are needed.

As a development shortcut, we will deploy the Rules Effects panel only within a stand-along dialog, and not
include an Auxiliary Panel in the Model Run Analysis Dialog. We will till omit the Effects Ornamentation Panel
from the Rules Effects panel to avoid the need to dynamically synchronize two Rules Effects panel displays.
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5.0 Development Tasks

TABLE 1. Run Analysis Dialog Qt Port Development Tasks
Task Partial Compl. Full Compl. Description
Design Design
Days Days
(est). (est)
Model Run Analysis Dialog / Basic Operation / Simulation Mode
1.0 20 12-01 20 12-01 Panel Layout / Dynamic showing of Aux Panel. (Size adjustment ops
developed later)
11 0.5 12-01 1.0 Done Menu Bar with conditional dynamic menus for Aux Panel
12a 2.0 12-03 2.0 12-03 Dispatch Info Grid Panel management (class RunAnal Dispatchlnfo-
GridPanel); create and manage the five sub-panels; design and imple-
ment row and column data structures; define simulation dispatch info
icons (four); populate Grid Table with dummy content.
13a 30 12-06 30 12-06 Basic Simulation Dispatch Info display in the Dispatch Info Grid
Table. (Paint Row and Column headers; Paint one of four basic icons
in each table cell). Respond to appropriate callbacks for cell refresh.
1.3b 4.0 Composite QTable -- Row and Column header as Aux. QTables.
14 1.0 12-06 1.0 12-06 DateTime spinner implementation; Dispatch Info Grid Table
timestep scroll.
15 30 Swappable Axis/ Axis Control Panel controls
1.6a 0.5 12-14 0.5 12-14 SimObj sorting.
1.6b 30 Custom SimObj Sort Order editing
17 20 12-07 20 12-07 Dispatch Info Selection Status Panel (for Simulation Dispatch Infor-
mation)
Dispatch Detail Panel / Dialog
20 20 12-10 20 12-10 Widget layout and management, including QWidgetStack with two
QListViews for Methods and Slots views.
21 1.0 12-10 Management of Dispatch Detail Panel within the Model Run Analy-
sis“auxiliary” panel.
22 1.0 12-10 1.0 12-10 Management of Dispatch Detail Panel as a stand-alone dialog.
23 15 12-13 15 12-13 QListViewltem subclasses; Custom pseudo-column drawing
24 35 12-19 35 12-19 Dispatch Methods tab / listview (with actual Dispatch data)
25 1.0 12-13 1.0 12-13 Dispatch Slotstab / listview (with actual Dispatch data)
Model Run Analysis Dialog / Rules Mode
30 4.0 12-29 4.0 12-29 Rule Dispatch Grid Cell Drawing
31 1.0 1-2 1.0 1-2 Dispatch Info Selection Status Panel (for Rule Dispatch Information)
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TABLE 1. Run Analysis Dialog Qt Port Development Tasks

3.2 2.0 1-5 20 1-5 Effects Ornamentation Control Panel / Grid Cell Ornamentation.

Rules Effects Dialog

4.0 15 Done 20 Widget layout and management: DONE: (a) panel, NOT DONE: (b)
stand-al one dialog with menubar; Manage within the Model Run
Analysis“auxiliary” panel, or standalone.

41 20 Done 20 Done QListViewltem subclass; custom drawing with color backgrounds
and check icon.

4.2 20 Done 20 Done Selection Interactions with (to/from) the Model Run Analysis panel

4.3 20 Done 1.0 Done Color Edit operations

Minor Support Dialogs

5.0 1.0 12-19 1.0 12-19 Simulation Grid Cell Legend

51 20 Done 20 Done Rules Grid Cell Legend. (Actual custom drawing using the same
code used to draw actual grid table cells).

Finishing

6.0 1.0 30 Automatic and manual geometry management functions/ size adjust-
ments

6.1 20 20 Completeness and Usability testing and fixing

Total 40.5 535

5.1 Deferred Development Issues

511

QHeaders: Can’t shrink in response to shorter longest text string

[12-6-2006, Task 1.3, Partial Design]. Failed attempt to shrink the height of the TimeStep column QHeader (e.g.
when changing them model timestep from hourly to daily, which doesn’t show hours). We've never succeeded in
doing this. WORKAROUND: Re-openthe Model Run Analysisdialog. Thiswill need to be addressed especially
if and when we implement explicit "condense" header functions. We may have to destroy and recreate the table --
or else use synchronized-scrolled header QTables instead of native QHeaders ... See use of
_timeDispStrRefLenSave in RunAnal GridQTabl e::rebuildTable();

- (end) -
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