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Model Comparison & Version Control

Complex Models
Evolve in time + Collaborative

Challenges

- Behavior attribution |+ Reproducibility
Recovery
- Tandem models - Change tracking

e

Solutions

- Understand differences between versions

- Retain history of all model file versions
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- Parallel development




Model Comparison Tool

Dlsplays differences for two versions of a model

Models
A: MightyBuffaloSampleBasin.v2.mdl
B: MightyBuffaloSampleBasin.v6.mdl
Comparison Results

Search and Filter Results

Source: Open Model

Source: Model File

Model Comparison Tool

Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.v2.mdl
Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.ve.mdl

v | 4|Name ~ Contains v | [JIgnore Case || Filter ... | ¥ Filter applied: displaying only the 68 items that differ between the two models
Name Status Type ~ | Selected Property: Buffalo Flood Control - Statements
4 [0 Fraction Return Flow Scal... B Scalar Slot A: MightyBuffaloSampleBasin.v2.mdl B: MightyBuffaloSampleBasin.v6.mdl
#* Name B Property Located 1 difference Located 1 difference
il Description B Property Buffalo.Outflow [] Buffalo.Outflow []
% Value B Property = TF [ BuffaloFloodSeason () = TF [ BuffaloFloodSeason () THEN
4 || Fractional Return Flow Hi... B Series Slot [AND Buffalo.Pool Elevation [ ] [AND AboveFoodControlEevation}
% Name B Property > Buffalo Data.Flood Control Elevation [ ( Buffalo )
3¢ Description B Property Min Min
3% Values B Property SolveOutflow SolveOutflow
% Linked Slots B Property Buffalo Buffalo ,
4 > Green Valley Reach A # B Reach Buffalo.Inflows [ ] , Buffalo.Inflow [ ] ,
4 Outflow A = B Series Slot ElevationToStorage ElevationToStorage
# Linked Slots A # B Property (B“ﬁamr (B“ﬁa'or
4 @ New City « B ControlPoint Buffale Data.Flood Control Eleve Buffalo Data.Flood Control Eleve
# Name A +B Property Buffale.Storage [ @"t- 1"] 5 Buffalo.Storage [ @'t - 1"] .
4 [8] Mighty Buffalo Basin Rules A + B RBS Ruleset e e
4 [P Buffalo Rules A+ B Policy Group MaxOut MaxOut
4 [ Buffalo Flood Control A % B Rule (el s
[# Statements A # B Property B0 BT
4 B Channel Capacity A+ B Rule
3* Statements A #B Property
4 [Pl Mighty Res Rules A # B Policy Group
3 Priorities A # B Property
+ [/ Set Green Valley Fractio... B Rule
* Name B Property
3% Priority B Property
2% Description B Property
%+ Notes B Property < > < >
2% Tc Fnahlad B Dronarhs d

| |Select Models

Close
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Development History

» 7.0: RPL Set Comparison Tool initial release

 7.4: Mode
 7.5: Mode

Comparison Too

Comparison Too

Initial release

enhancements
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Configuring the Comparison

(] Models to Compare

Model A
Currently Open Model <
Path: MightyBuffaloSampleBasin.v2.mdl

Model B

Read Model From File

Path ireModelFiles/MightyBuffaloSampleBasin.ve.mdl ~

Select a model
to compare

Series Value Comparison
) Compare Value Only, Ignore Flag
() Compare Value and Flag Together, For All Flags
® Compare Value and Flag Together, For the Following Flags
Input (I)
[1DMI Input (Z)
[JRules (R)
[] Qutput (O)

Numeric Comparison Tolerance |1e-10

Options for how

Types of model content that will be compared:

to compare data

> Model

> Simulation Object
Account

> Slot

DMI Manager

Control File-Executable DMI
Trace Directory DMI
Database DMI

DMI Group

DMI Year Mapping Group
DMI Parameter

DSS Dataset

Excel Dataset

HDB Dataset

Name Map

> B RPL Set (for sets that are saved within the model file)
L W Liilihe Groon

J

List of content

compared

W
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Displace Selected Difference

] Model Comparison Tool - b

Models

A: MightyBuffaloSampleBasin.v2.mdl  Source: Open Model  Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.v2.mdl
B: MightyBuffaloSampleBasin.v6.mdl  Source: Model File Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.v6e.mdl

Res U Its pa n el Comparison R.esults
lists items -

| Select Models!

v A i

v [ Ignore Case || Filter ... | 3 Filter applied: displaying only the 68 items that differ between the two models

. Name Status Type A I:-elected Property: New City - Name
Wlth + P MightyBuffaloSampleBasin.v2... A #B Model : MightyBuffaloSampleBasin.v2.mdl B: MightyBuffaloSampleBasin.v6.mdl
% Path A+ B Property City Located 1 difference
. % Version A # B Property y
d Iﬁe re n CeS « # Border Gage A # B StreamGage New City
4 [ Gage Inflow A+ B Series Slot
% Linked Slots A+ B Property
+ @ (City A —  ControlPoint
# Name A+ B Property
4 3§ Green Valley A =B WaterUser
4 Jw| Fraction Return Flow Scal... B Scalar Slot
# Name B Property
% Description B Property H H
sy Displayed difference
4 | Fractional Return Flow Hi... B Series Slot
#* Name B Property
% Description B Property
#* Values B Property
% Linked Slots B Property
4 5 Green Valley Reach A # B Reach
Ite m \ 4 4 Outflow A+ B Series Slot
4 Linked Slots A # B Property
~, @ New City +« B ControlPoint
[# Name A #B Property
P ro pe rty 4 [8 Mighty Buffalo Basin Rules A + B RBS Rulesé!
+ [E] Buffalo Rules A # B Policy Group
« A Buffalo Flood Control A+ B Rule
(Se I eCted ) # Statements A # B Property
« B Channel Capacity A+ B Rule
#* Statements A+ B Property
4 [F] Mighty Res Rules A + B Policy Group
% Priorities A+ B Property
4 @ Set Green Valley Fractio... B Rule
% Name B Property
% Priority B Property
% Description B Property o

Close
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Search and Filter Controls

<] Model Comparison Tool = =
Models
A: MightyBuffaloSampleBasin.v2.mdl  Source: Open Model  Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.v2.mdl & [Select Models
S ea rch B: MightyBuffaloSampleBasin.ve.mdl  Source: Model File Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.ve.mdl

Search and Filter Results
4 \Name ~ | Contains Green Ignore Cas I the 68 items that differ between the two models

Ve erty selected
+ 4 MightyBuffaloSampleBasin.v2... A # B Model Al : uffaloSampleBasin.v6.mdl
# Path A+ B Property NoWproperty selected No property s
#* Version A =B Property
# & Border Gage A #B StreamGage ¢ Model Comparison Tool Display Filters
+ f4] Gage Inflow A =B Series Slot
# Linked Slots A =B Property Show only items that differ
+ @ (City A —  ControlPoint =
# Name A =B Property Type ~|Is Series Slot v
4 = Green Valley A+ B Waterlser Name ~ | Contains Green| v| [ Ignore Case
4 Jw| Fraction Return Flow Scal... B Scalar Slot
% Name B Property OK Apply Cancel
## Description B Property
#* Value B Property
4 ) Fractional Return Flow Hi... B Series Slot R R
#* Name B Property F It pt
% Description B Property I e r 0 IO nS
# Values B Property
% Linked Slots B Property
4+ > Green Valley Reach A =B Reach
4P| Outflow A =B Series Slot
% Linked Slots A # B Property
+ @ New City «— B ControlPoint
#* Name A £ B Property
4 8] Mighty Buffalo Basin Rules A # B RBS Ruleset
4 [P] Buffalo Rules A # B Policy Group
4 [l Buffalo Flood Contral A+B Rule
% Statements A # B Property
+ B Channel Capacity A+ B Rule
# Statements A # B Property
< [Pl Mighty Res Rules A + B Policy Group
2 Priorities A =B Property
< [ Set Green Valley Fractio... B Rule
# Name B Property
%t Priority B Property
%+ Description B Property v

Close
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Models
A: MightyBuffaloSampleBasin.v2.mdl
B: MightyBuffaloSampleBasin.v6.mdl
Comparison Results

Search and Filter Results

¥ || 4| Name ~ | Contains

Data Differences:
Graphical and Tabular View

Source: Open Model
Source: Model File

~ [ Ignore Case

Model Comparison Tool

Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.v2.mdl
Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.v6.mdl

Filter ...

Name
% Values
s @ City
# Name
4 i Inflow
% Values
4 4] Qutflow
% Values
= Green Valley
4 [ Depletion
% Values

9

# Name
% Description
#* Value

# Name
% Description
% Values
# Linked Slots
4 | Incoming Available Water
% Values
« [ Return Flow
#* Values
= Green Valley Reach
« [ Available For Diversion
#* Values
4 i Inflow
#* Values
4 4] Qutflow
% Values
# Linked Slots
4[] Return Flow

[N

4 0] Fraction Return Flow Scal...

4 ) Fractional Return Flow Hi...

Status

A+B

A—

A+B
A+B
A+B
A+B
A+B
A+B
A+B
A+B

A+B
A+B
A+B
A+B
A+B
A+B
A+B
A+B
A+B
A+B
A+B
A+B
A+B

Type
Property
ControlPoint
Property
Series Slot
Property
Series Slot
Property
WaterUser
Series Slot
Property
B Scalar Slot
B Property
B Property
B Property
B Series Slot
B Property
B Property
B Property
B Property
Series Slot
Property
AggSeries Slot
Property
Reach
Series Slot
Property
Series Slot
Property
Series Slot
Property
Property
MultiSlot

>

Selected Property: Outflow - Values
A: MightyBuffaloSampleBasin.v2.mdl
Located 121 different rows

# Filter applied: displaying only the 114 items that differ between the two models

B: MightyBuffaloSampleBasin.v6.mdl
Located 121 different rows

- o N

' Select Models!

cms
03-27-1996 Wed 500.00 O
03-28-1996 Thu 500.00 O
03-29-1996 Fri 500.00 O
03-30-1996 Sat 500.00 ©
03-31-1996 Sun 500.00 O
04-01-1996 Mon 500.00 O

04-02-1996 Tue | 677.10 O

04-03-1996 Wed 540.74 O
04-04-1996 Thu 500.00 O
04-05-1996 Fri 500.00 O
04-06-1996 Sat 500.00 O
04-07-1996 Sun 500.00 O
04-08-1996 Mon 577.40 O
04-09-1996 Tue 877.64 O

2019 RiverWare User Group Meeting

cms -

03-27-1996 Wed  500.00 O
03-28-1996 Thu  500.00 O
03-29-1996 Fri 500.00 O
03-30-1996 Sat 500.00 O
03-31-1996 Sun 500.00 O
04-01-1996 Mon  500.00 O
04-02-1996 Tue | 70531 O
04-03-1996 Wed ~ 568.95 O
04-04-1996 Thu  500.00 O
04-05-1996 Fri 500.00 O
04-06-1996 Sat 500.00 O
04-07-1996 Sun 505.92 O
04-08-1996 Mon ~ 605.61 O
04-09-1996 Tue  905.86 O 5

2500.00

2000.00
£ 1500.00

1000.00 ,l

f l 1-ii|_|I
500.00 A
4-01-1996

Al
7-01-1996
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Compares Embedded RPL Sets

rd Model Comparison Tool = =

Models
A: MightyBuffaloSampleBasin.v2.mdl  Source: Open Model  Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.v2.mdl
B: MightyBuffaloSampleBasin.v6.mdl  Source: Model File Path: D:\RiverWareModelFiles\MightyBuffaloSampleBasin.v6.mdl
Comparison Results

Search and Filter Results

¢ | |Select Models

v || 4 /Name - Contains v [JIgnore Case || Filter ... | |3 Filter applied: displaying only the 68 items that differ between the two models
Name Status Type ~| Selected Property: Buffalo Flood Control - Statements
# Values B Property A: MightyBuffaloSampleBasin.v2.mdl B: MightyBuffaloSampleBasin.v6.mdl
3 Linked Slots B Property Located 1 difference Located 1 difference
4 > Green Valley Reach A+ B Reach Buffalo.Outflow [ ] Buffalo.Outflow [ ]
4 ™| Outflow A+ B Series Slot = IF | BuffaloFloodSeason ( ) THEN = TF | BuffaloFloodSeason () THEN
% Linked Slots A # B Property (AND Buffalo.Pool Elevation [] J (AND AbweFIoodControIEIevationJ
2 @ New City — B ControlPoint > Buffalo Data.Flood Control Elevation [ ] ( Buffalo )
#* Name A # B Property Min Min
4 [8] Mighty Buffalo Basin Rules A # B RBS Ruleset SolveOutflow ) SolveOutflows \
< [P] Buffalo Rules A + B Policy Group Buffalo , Buffalo ,
« [Bl Buffalo Flood Control A =B Rule Buffalo.Inflows [ ] , Buffalo.Inflovs [ ] ,
|¢- Statements A £ B Property | ElevationToStorage , ElevationToStorage ,
< B Channel Capacity A+ B Rule [B“ﬁamr ] [B“ﬁa'Ur ]
#% Statements A £ B Property Buffalo Data.Flood Control Elevation [] Buffalo Data.Flood Control Elevation []
PR Mighty Res Rules A # B Policy Group Buffalo.Storage [@"t -1" ] 5 Buffalo.Storage [ @'t-1" ] .
# Priorities A %B Property = =
+ Bl Set Green Valley Fractio... B Rule MaxOut MaxOut
# Name B Property ( Buffalo } | ( Buffalo )
L END IF END IF
% Priority B Property
3 Description B Property
3 Notes B Property
%t Is Enabled B Property
#* Execution Constraint B Property
% Pre-execution DMI Na... B Property
3 Post-execution DMI N... B Property
3 External Documentati... B Property
% Stop On NaN B Property o[£ > < >

Close
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Possible Model Comparison Tool
Future Enhancements

* Extend comparison content
= MRM configurations
= Model parameters
= Scripts
* Synchronized scrolling of property difference
panels

 Additional usability features
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Windowing Challenges

for Multi-window Applications

* Window overlap: workspace obscures other
windows

 Window identification: which model is this
Object Viewer for?

N APBE.OKEL B8O

<] Object Viewer = =

IsletaTosernardopperDrainetum 3 v

? [smistenven ~| & &[] @ 7

RiverWare 7.5 - URGWOM.10yr.7.3.mdl

<] Slot Viewer = <]

LsietaToBernardoUpperDranRetum.Inflow

Retum Flow
975 [<p[@] 5 Value:

A smulaton Object st

Sortby Type
IsletaToBerardoUpperDrainReturn Retum Flow = =

vence
ALocalnfion
Hay380Locallnfon

vaue: [0 s [Fiow s oDversonkeach
S Object: setaTobemardoupperdranRetrn — s 770 i | = 1] Crame ot
Slots | Methods | Accounts | AccountingMethods | Attrbutes | Description ;:Smw =1 Dran to Tornilo Canal
December 31, 1974 ® ® |1 12311974 Tee Nahl O it Outhlow Outiow Outhow L
SotName Ve Units 01-01-1975 Wed 000081 e ) i v Na | 7o Ascaate Wasteway
[ tnfiow nall cfs 01:02-1975 Thu 0.00 081
T F3om otovis7sWed 00000 000 0.00 000
[ outfion nall cfs eeder
iorhaa o B 0102.1975T 9705075 0.6 s s
B retumFion N cfs — 5303075 21 501 2181 wre
01-05-1975 Sun 0.00 0 81 lsss o] Coffer Dam
0106-1975 Mon owos v i
Show: [] Description ‘Show: Desaription’ s
order: [Defauit 7] @ @ Orersos v W= Ly coral
IsetaToBermerdoUpperDranRetun.Infow — Tota Voume: 0.00 acre- O
1value: 0.00 [cfs] (Priority 81) stene | 0 valves: I
< E
Iz 3 > Haten Cana rom Garfield
IR Script Dashboard: Accounting Application Run Setup for New Year from Previous.. = © ;3 L P
» TS wernet Bd RBS Ruleset Editor - "URGWOM_7.1_11-15-17_Merge... = ©
This srp efs 1 an accaunting appicaton - o -
staeaio oo < DMI Manager =1 RGN 7111151 Merse e ) rrsetioned (7] ctrton
Setthe run ange to: 240 JAN 01, Cerent Year — Current Tmestep - 1 Tmesteps ~ = B0 G =
U Sttt . FelEs Baop M Eve: Polcy &Utiity Groups | Report Groups WayRet
¢ rEx me@2302s = oo ]| e
Use End Date: v fame. forky§i.on)
— - ~ ] LRG Rio Grande Poject Accountng v
Set ccountingperod o: Start Timestep - 1 - End Tnestep @ e Eephant Butte Accounts R4
o LRG D3Reservor Operations
4] Syncvonize bjects o: Start Tmestep - 1 — End Tnestep T] AddtonaiSeresinutsForSmatonorstercalOperatons_COPorten -
SetInital St Inflowfor Suppies ot CRertn > [ EncofrearreronGstorageadistmentrarEvapRec
Set Intal Suppesin Transit T] inportistorcalanderojectecata_frontistoricaDataObiect:DSS > B Codtt And Jemez Accounts
. > [B] Cohit and Jemez
T T] irportistorcalanderosectecbata_omURGHIOMDSS « B e s
St intl Acoot s m y P ——
InitialConditionsFor AccountAppiication_fromExcelFiie d ‘Abiguiu: L
Set It Abicuu Infon m -
v [0] witisiconditionsForAccountAppiication_toExcelFie > [P] ComputeRemainnglndividusiAbiouiDelveries a2
T > [ o L i o SIS a3
< > Seedsics ,
Exeaution et oot < ot
as
>| = Show: [ SetDesrpton [ ] Seeted Descrpton [ Setotes [] Adv. Properties  tetm
Stats: Ready Current Acton: tis script s ot executing
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Enhancements

* Moved Workspace Windows menu

» Send Workspace to Back

» Workspace Display Mode

* lcon Color toolbar menu button

» Save Model toolbar menu button

* Per-Process taskbar button grouping
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Top-Level Windows Menu

¢ RiverWare 7.5.2 - Mighty _ainpleBasinv1.mdl.gz - O

File Control Workspace Policy DMI  Accounting Utlites | Windows | Units  Scripts  Test  Help
LS| ﬁ- _i- o 3 i UI! i Lo fi. @ EZS LE Show Simulation Object List ® 9 L\\S gy s r‘ -
Show Toolbar
mulation Object List =
Show Animation Controls
rt by == -
figy River Abave Buffalo | %| Togale Warkspace Display Mode Ctrl+T :
Send Workspace to Back Ctrl+8 = Big Mighty Confluence
Confluence
SetFont... Big River Above Buffalo
Buffalo Data Buffalo wWindow Icon 9 Big River Gage
i Border Data
Border Gage
&, Buffalo
Big Red Confluence = Buffalo Data
City
Green Valley
ﬁ =t Green Valey Data
i Green Valley Reach
Green Valley Reach Green Valley Mighty
Miller Fishery
i Miller Fishery Data
Green Valey Data v Red River Gage
L4 > [f'

obectviewer | [BIRes | | 1@1ort | BYIYRFIANE
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Icon Color Toolbar Menu Button

¢ RiverWare 7.5.2 - MightyBuffaloSampleBasin.v1.mdl.gz - o IEl
File Control ‘Workspace Policy DMI Accounting  Utlities  Windows  Units  Scripts Test  Help

VB ASARELOXE 80 ? Jmmne -/ [0 7 F A

| | Simulation Object List
Sort by Mame

Big River Above Buffalo

Obiects
< Big Mighty Confluence
< BigRed Confluence
# Big River Above Buffalo
Buffalo Data Buffalo Red River Gage g Big River Gage
i Border Data
B EBorder Gage
i Buffalo
@
=
—
—

2D

Big Red Confluence Buffalo Data

= &

Green Valley
Green Valey Reach Green Valey

l Green Valley Data v

< > =

Green Valley Data

Green Valley Reach
Mighty
Miller Fishery

Miller Fishery Data
Red River Gage

obectviener | BIRes | | 1E1ort | RYIVET AR
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Save Model Toolbar Menu Button

File  Control

4

Waorkspace

RiverWare 7.5.2 - MightyBuffaloSampleBasinv1.mdl.gz

Policy DOMI  Accounting Utlites  Windows

Save Model

Save As...

Units

f%ﬁi@ﬁﬂft@gﬂh@@j—} ?E—ISimulaﬁonwew'QQ %

Scripts Test  Help

Ctrl+5
Ctrl+shift+5

Buffalo Data

Big River Abowve Buffalo

Red River Gage
Buffalo

Big Red Confluence

Green Valley Reach

Green Valey Data W

=

Green Valley

# | | Simulation Object List

—y

O % 2 -

&g X

Sort by Name hd

Objects

x
x
g
g
¢
&
=
=
>
A
>
¢

> @

Big Mighty Confluence
Big Red Confluence
Big River Above Buffalo
Big River Gage

Border Data

Border Gage

Buffalo

Buffalo Data

City

Green Valley

Green Valley Data
Green Valley Reach
Mighty

Miller Fishery

Miller Fishery Data
Red River Gage

2019 RiverWare User Group Meeting
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Workspace Compact
Display Mode

¢ RiverWare 7.5.2 - MightyBuffaloSampleBasinvl.mdl.gz - ©

File Control Workspace Policy DMI Accounting  Utllites  Windows  Units  Scripts Test  Help

NBAAPE.OKEB8® 2 7?0 MR-
Object viewer | | [[BIRES | | | @) ort RI"H""HFH
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Per-Process Taskbar Icon Grouping

RiverWare 7.5 - SlotData.mdl

(]
LT

RiverWare 7.5 - SlotData.mdl|

RiverWare 7.5 - SlotData.mdl - ':'
& [ Fle Control Workspace Policy DMI Accounting Utiiies Units Soripts  Test  Help

ﬁﬁf%ﬁ‘@@lﬂft@%ﬁﬁ@-} ?Simulaﬁnnﬁew'@'{ﬂ»

N ﬁ

Series Data Table Data StorageReservoir

W

> E
Object Viewer | |@IRES | | |[§] ont HWH”II Hrﬂ
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Additional Suggestions

Configure Windows Layout
User Preferences Manager
Docking in workspace for additional windows
Model Name menu button for main windows
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Online Help: Browser-based

- o
B4 Version 7.5 Documentation X |+
@ file; :/Program Files iverWare 7.5. elpfindex.htm e earch = =
c @ @ files/ffC:/Py Files/CADSWES/RiverWare 7.5.2/Help/indexhtml oW Qs n 0O &
= nter search term or phrase >
» Model Building Quick Start 8
% User Interface Version 7.5 Documentation
» Solution Approaches
% Objects and Methods RiverWare User’'s Guides
» RiverWare Policy Language (RPL) Model Building Quick Start
» Output Utilities and Data Visualization User Interface
» Data Management Interface (DMI) Solution Approaches
» Debugging and Analysis Obiects and Methods
» Automation Tools .
RiverWare Policy Language (RPL})
» Accounting
Output Utilities and Data Visualization
» Optimization
3 Water Qualty Data Management Interface (DMI)
» USACE-SWD Modeling Technigues Debugging and Analysis
¥ Release Nates Automation Tools

> Reorganized
— Help content

Water Quality

USACE-SWD Modeling Technigues

RiverWare Release Notes

Release Notes, Version 7.5: What's New in
RiverWare?

Release Notes Prior to Version 7.5

RiverWISE

RiverWISE Model Developer's Guide

RiverWISE Stakeholder's Guide /

Revised: 06/04/2019

Contact us

® The Regents of the University of Colorado
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