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What is the SMS? A

®

= A Pre-Processor

» Organize and create input files for Corps of
Engineers’ Numerical Models

= A Post-Processor (visualize results)
» Create plots
» Create film loops
» Data calculator
» Dataset creation

= Connect with outside tools
» Import/export CAD data
» Import/export GIS data
» Import/export tabular ASCII data
» Import/export image data
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Overview of SMS Interface

®

The SMS interface is modular. Separate modules pertain to each data type. As the user switches
from one module to another, the menus and tools change. Inside the modules, the user
associates a numerical model with a mesh or grid. When that grid is active, the tools and
menus for the associated model are also enabled.

The SMS screen includes several toolbars, edit fields, and menus. Some of these change as the
user switches modules or numerical models. The principal components include:

« Menu Bar - Menu to issue commands. These change as the module and model change.

« Edit Window - Fields directly below the menu bar showing the coordinates and function values
for selected entities.

« Graphics Window - Display panel to show the data being manipulated.
« Project Explorer (Data Tree) - Tree representation of data currently referenced through SMS.
« Time Step Window — Appears if transient data are available.

» Toolbars - Several toolbars can be displayed. For more information on each toolbar, see the
Toolbars article.

 Help or Status Window

The toolbars, project explorer, time steps window, and edit window are dockable windows.
Dockable windows may be positioned by the user.
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http://www.xmswiki.com/xms/SMS:Modules
http://www.xmswiki.com/xms/SMS:Menu_Bar
http://www.xmswiki.com/xms/SMS:Toolbars
http://www.xmswiki.com/xms/SMS:Toolbars
http://www.xmswiki.com/xms/SMS:Edit_Window
http://www.xmswiki.com/xms/SMS:Menu_Bar
http://www.xmswiki.com/xms/SMS:Modules
http://www.xmswiki.com/xms/SMS:Models
http://www.xmswiki.com/xms/SMS:Menu_Bar
http://www.xmswiki.com/xms/SMS:Edit_Window
http://www.xmswiki.com/xms/SMS:Graphics_Window
http://www.xmswiki.com/xms/SMS:Project_Explorer
http://www.xmswiki.com/xms/SMS:Time_Step_Window
http://www.xmswiki.com/xms/SMS:Toolbars
http://www.xmswiki.com/xms/SMS:Toolbars
http://www.xmswiki.com/xms/SMS:Help_or_Status_Window

SMS Modeling Suite
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m Windows
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the left side of the SMS 121 He workaton, P |1 | B 05
Screen Velocity Magnitude _| 0.22
. - [v]L¥ Map Data > 0.00
[ DATA TREE +
e
o o o L4 b B
This window displays a :
hierarchical tree Time steps: 1]
: 21153130000 A
structure representing [ |2 ye srepswivoow
all data currently being AR -
managed in an SMS 21153 163010
. . 21153 WEDDEDD
simulation. S13 150000
21153 18:30:00
T CoR R STATUS WINDOW
E]:IEE 299999 ¥ (1507370.0, 677740.0) /

A2 eHABUFOya Yk "PEEW

HELP WINDOW

Coastal Inlets Research Program Technology Transfer Workshop S



Toolbars
®
Toolbars =1 —— |
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Tools

®

Individual Tools
e Static Toolbar

Pan Zoom Rotate

e Module Toolbar

Mesh Cartesian Grid Scatterpoint Map Particle Annotations

« Data Toolbar
Measurement Tool Get Data Tool

* Optional Toolbars

« Macro

EShading Contours Vectors Info Iot Wizard
 File

Open Save Print DeIete
* Display

Refresh Frame BDispIay Options PIan View
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Dynamic Toolbar A

®

Cartesian Grid tools Map Data Tools
= Select Cell, Row, and Column | § = Select Feature Node ;..;
= Split Column and Row |l/li =i = Create Feature JI\;Iﬁ_ode "
= Move Column and Row Edges [** + g ocleClyEliex — '
_ = Add Vertex |/

= Select and Create Cellstrings 288 . Select Feature Arc |
» Create Grid Frame | = Create Feature Arc |/
= Apply Contour Labels |7 = Select Feature Polygon |

= Create 2-d Grid Frame |1
Scatter Data tools = Select 2-d Grid Frame |
= Select and Create Point |-* * Selection tools usually have an arrow that
=  Select and Create Breakline[-+ -~ points to the specific type of element.

= Select and Create Triangle |4 A

Creation tools are identical to selection
» Flip Triangle Edge |4 tools, only they do not have the arrow.

I
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Data Tree Components A

®

—I-[+] L@@ Cartesian Grid Data
= []EH Flow
D50
Hard Bottom
b anningsM
Depth
= ]LE Scatter Data
=-[[ts] Ofshore_channels-10m-
Z
= [w] L Map Data
[#]&5 default coverage

The Data Tree makes selection of loaded
datasets easy. Simply click on a dataset to
make it active, and the graphics window
updates accordingly.

There are several “right-click” options
available depending on the type of dataset
activated, and within which module it is
located. A few of these are:

» Basic Dataset Information
» Dataset-specific contour options
» Export to file
» Metadata Information
The display of each asset in the Data Tree

can be turned off by unchecking the display
box next to the dataset name.
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®

SMS — a complete modeling interface

Build a CMS model from start to f|n|sh all W|th|n SMS

Import Background Data Ey

e Topographic & bathymetric data — /\
numerous formats supported \ \\

* Images — maps & aerial photos X

e CAD, GIS & spreadsheet data N

Generate & Run CMS Models

e Automatically generate grid

e Interpolate depths from background data

e Utilize built-in interfaces to define model-
specific parameters and boundary

conditions

e Run model and visualize results / Transfer Workshoy

Create Conceptual Model
e Delineate CMS model domain
e Define areas of finer resolution




SMS —
Data Processing
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File Import Wizard - Step 2 of 2

Import Wizard

SMS data type: s ;
. : apping options -
Scatter Set - Filter Options
[ sl —‘l [V Triangulate data | Delete long triangles
I Nodataflag l 999.( I————
Name: IImported Data Merge duplicate points within tolerance: |U.UUUU1 00
File preview-
Type |X Ll Y- L[ Z Ll Scalar data _'_I Vector X _'_l VectorY ~
Header | XYZ (2697 points) WSE Velocity Yelocity
105.074 -286.841 50.750 53.318 1.260 -0.706
104.575 -287.898 49 607 53.368 1.308 0.412
104.076 -288.955 438 464 53.418 1.577 0.712
103.612 -290.029 43.464 53.376 2.096 -0.604 v
< ?
First 20 lines displayed.
Help < Back Finish Cancel
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Scattered Data (TINS)

= Stores spatially varied data

» Bathymetric data most common

» Interpolates from one grid/mesh
to another

» Allows combination of data
sources

» Facilitates data thinning or
filtering
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= Options
» Magnify in Z direction
» Oblique or plan views
» Fill with contours options

» Shading

Humboldt Bay, CA
Oblique view
Z-magnification 5x
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Lidar Survey

®

Gradient

1.50
1.43
0.ys
0.0s
0.06
0.04
0.03
.02
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0.01
0.01
0.00
0.00
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Breaklines
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s Operating With Scatter Sets

Project Explorer = Mer ge

=I-[w]G Seatter Data Merge Scatter Sets X

- [7[*4] OC_SPE3_MD_Meters

Select Scatter Sets

z
- D UE_SPB:}_HD_HD* Priority | Scatterset |Merge |Dataset |
z MNew Folder 1 OC_SPa3_MD_Meters [ z
- H 2 OC_SPE3_MD_HorizontalF, ., » zZ
“gpdDafta | Delete
W efault coverage )
Duplicats
Fename
Split
Convert v

Coordinate Conversion...

£ Metadata. .. Select All ‘ Deselect Al ‘
Zootm to Scatter Options for the Mew Scatter Set Overlapping Points
Mame: | Merged ¥ Keep all points

~ ) L
™ Delete old sets Keep from higher priority scatkerset

Help [0]4 | Cancel
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Points and Triangles

» User can delete points or
triangles to change
extents of a set.

= User can swap edges to
alter shape of surface
» Used in linear interpolation
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Aerial

Photos

—

** hitp://terraserver.microsoft.com
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Image Data

Overlay data over images
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CMS-Flow Interface: Pull-down Menus

Steering Moduls The Data pull-down menu contains many items — here are a few:

EZE: ;:lc?.lfutfbrcl... « Steering Module — Starts/controls interaction between Flow and Wave
;EEL?;UT:MMD@L,, "| -+ Data Calculator — Dataset-based functions

Ezcnt;ruf;t;'z;;” « Dataset Toolbox — Dataset-based operations (includes Calculator)

Firm Loop. . « Vector/Contour Options — Change appearance of data within the Graphics
Zonal Classification Window

o peaverpant « Film Loop — Generate animations based on loaded data/solutions

Grid - = Mesh

« Grid -> Scatterpoint — Convert CMS-Flow grid to Scatterpoint dataset (TIN)

Find Cell. ..
Map Elevation. ..

el The Cellstring menu contains operations for boundary condition
forcing strings.

cenerate AbmaBunday | The CMS-Flow menu contains commands to operate the model.

« Assign BC — Assigns boundary condition forcing information to cellstrings

Assign BC...
Deletz BC « Delete BC — Delete the forcing informaiton from a cellstring

* Model Control — Set up the parameters and running options for the CMS-
Model Check,.. Flow simulation

Model Contral... « Run CMS-Flow — Start CMS-Flow based on Model Control options.

Foum CMS-Flaw, .
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CMS-Flow Model Control

® Parameter Specification and File I/O

= Time Control
= Auxiliary Files
= Parameters
» Wet/Dry depth
» Flags

= Calculations to
Include

» Sediment Transport
» Wind

» Waves

» Salinity

CMS-Flow Model Control

todel Parameters l Transporl] Tid4l l Wind;"‘-ﬁ;"ave] Dutpul] Cells l Advanced]

Tirme Contral

Start date: B/ -
Stark tirne: Im
Simulation duration: IW hrs
R amp duration; lz‘mi bz
Hydrodpnamic time step: |U57 3803

Hat Start

[ Initial conditions file

|

[ "Write Hot Start output file

——

[ Automatic recuring Hot Start file

—

Parameters

Anemometer height: 1a.0 m
Depth to begin drying cells: IDUE* m
Iv Include wall friction
Latitude throughout grid

+ Cell-specific latibude

™ Average latitude:

Momenturn E quation

v Include advective temrms

v Include mixing terms

Help

Q. | Cancel |
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CMS-Wave Interface: Pull-down Menus

Qermmm The Data are the same for both CMS-Flow and CMS-Wave.
- ;jﬁ'ji;;” « Steering Module — Starts/controls interaction between Flow and Wave
;EEL:T:aulfitmma... »| « Data Calculator — Dataset-based functions
yoctor Options... - Dataset Toolbox — Dataset-based operations (includes Calculator)
Contour Options. . » Vector/Contour Options — Change appearance of data in Graphics Window
o * Film Loop — Generate animations based on loaded data/solutions
Grid -3 Scatterpoint « Grid -> Scatterpoint — Convert CMS-Flow grid to Scatterpoint dataset (TIN)
o o
e The CMS-Wave menu contains commands to operate the model.
« Spectral Energy — Allows user to Create Spectral Energy forcing from
CM5-Wave wave characteristics or Import existing data from a wave gauge

Spectral Energy

» Nest Grid — Allows use of a nested (child) wave grid for better
resolution in some areas

Nest Grid * Model Control — Set up the parameters and running options for a CMS-
Wave simulation
del I c .
o oo « Model Check — Analyze present wave grid and modeling parameters for
Run CMS-Wiave. . errors before run commences.

 Run CMS-Wave - Start CMS-Wave based on Model Control options.
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Spectral Energy menu

Example of Imported Spectra from Wave Gauge
= x|

Spectral b anager Spectral Viewer

Create Grid | | Yiews: | Palar hd
Import Spectra | Export Spectra | @&3|Q|gﬁa|@|m|

=|- HB-“wforkshop__wave.eng S

Spectral Energy

12003
7120106
71201039
120112
7120115
7120118
2021
120200
120203
120206
71202039
120212
120215
7120218
120221 ¥

Select Spectral Grid...

Inteqration Plats

[ Frequency
o Tracking: f = 0.3930735; angle = 122.905243
[ Direction

Help... Done
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e

®

Coastal Inle

Generate Spectra from Bulk Criteria

Generate Spectra

— Parameter Settings

Generation kethod: ITM.-'l'-. [Shallaw wiater] ;I

¥ Replace Old Specta Gauge Depth:

o ) o = Specif far all i
Directional Spreading Distribution; SRR SRR Sl e

" wiapped Normal IEI'I:":FI m

% Cozine Power ™ Specify for each zpectrum

%]

—Angle Settingz

Praojection: I Share Marrnal ;I

— Spectral Parameters

|ndex  Angle [deqg)

Al 10.0

[rpart | [rpart fram GenCade E wpart

| Spectral Defaults »» I

Help... |

Generate | Cancel |
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= Turn on Wetting & Drying of
Cells

= Turn on Reflection (FWD,
BWD)

* Choose Bed Friction type
= Set parameters

* Choose Output Datasets
= Choose Wave Source

CMS5-Wave Model Control

Grid Definition

Model Control

¥ origin: 1803052 5641 m Cell size:
¥ origin: ERE353.6330 m Columns:
Angle: 331.5357 deg Rows:
Settings
[ Allow wetting and drving [™ Bed friction

v

[ Fomward reflection
{s

I -
I -

[ Backward reflection
{s

—

~

[

163924735 m
187
271

[v Diffraction intensity. (4.0

[~ Curents
v

~

[
[

Wave Source Output
* Spectra Parameters. .. [ Radiation streszes
" wind ™ Breaking
" Spectra and wind J
" Simplified farmulation +
~
Help... (u] 4 | Caticel
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® What's New in SMS 10.1 A

» Dataset Toolbox
= Grid duplication/rotation tools
= Web Menu

= Spatial Data Coverages
» Data types
» Plot types
» Compass plots

= Coordinate Projections

» More projections

» Automatic re-projection of data with
projection file
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Dataset Toolbox

Datazet Toolbox

Tools
=+ Math
... Data Calculator
[=]- Temporal
Sample time steps
Compute derivative
= Conversion
- Scalar to Vector
. Viector to Scalar
[=]- Modification
Map activity
‘... Filter

|pdate Available Tools

Help...

Compare data sets

Base Alternate
E--ﬁ pensaflow 1990 (CMS5-Flow) E--ﬁ pensaflow 1990 (CMS5-Flow)
[ D50 [/ pso

Hard Bottom

ManningsM

E Depth

E|1__] Simulation
pensaflow1990_elev

Data Set Info... |

Value if base is inactive: | -59.0

Output data set name: | new data set

Hard Bottom

ManningsM

E Depth

E|1_J Simulation

pensaflow 1990_elev

Data Set Info... |

Value if alternate is inactive: | 99.0

Coasthl IIciLo rIn\coovailvil 1 IUUIMIII ICUIIIIUIUU] IAAlrtoIvcli V\IUI[\OIIUIJ

pensaflow1990_morph

Compute
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Dataset Toolbox A

®

= Temporal Operations = Conversions
» Sample times » Vector <-> Scalars
» Temporal derivatives » Coastal Functions

» Mathematical Operations » Wavelength/Celerity
» Comparisons » Courant number
» Data Calculator = Activity Mapping

= Spatial Operations » Map activity
» Spacing » Value filtering

» Gradients/Derivatives
» Smoothing
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Duplicate/Rotate Grid

®

= Accessed by Right Click on =
Grid in Project Explorer

» Duplicate Flow grid for Wave
model or vice-versa

» Rotate Wave grid to
appropriate orientation Patstion | ]

Help... | k., | Cancel |
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m Web Menu

= |mport data from
web ...
» Virtual Earth
» Image data
» Elevation data

Find Data

» Links to useful web
sites

Tidal Data

» Links to coastal
filtering tools

Copoeation  © Harria Corp, Eactintar Ganiragkics
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Spatial Data Coverages

®

p— =

. Create nodes at locations | | =% & =

of interest (gauges) N
« Associate temporal data E

with location = I ;

 Scalar data _ By —

- X/Y vector data e e ni=

. Mag/dir vector data - —
* Plot types E R=

- Scientific HE

e Multi-axis R

* Rose plots

Plot type: |Rose -

OK | Cancel |

Coastal Inlets Research Program Technology Transfer Workshop
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Spatial Data Coverages

®

Compass Plot Properties (3]

Compass plot e R

. D|Sp|aye d On g r aphl C S [ Display with compass Percent of maximum (0 - 100) |

Spatial Data 1 |33

. Data Show | Color 2 |66
window - T o
« Updates with dates

« User managed

Compass size: | 50

=

[ Only show direction
Legend Display Options [ Show connection lines
¥ Show legend I+ Filled background
. Background color [ ||~
Location: m

[ Specify min/max values for rings
Wind Gage 1 (¥ Show min and max values

0.o00 mis- " Show one vector for each compass ring -
2.83 mig —= Predsion: |2 —
Arrow style: |Mormal -

Help... oK | Cancel |
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Coordinate Projections

®
Reproject Current
Current projection
= All major datums ™ Speciy
Harizontal
* Project Wit -
» Point )
. B
’ ObJeCt Egizgttim: State Plane Coordinate Spstem
» Entire project ot
Frojection: -
, Support for U rits: :r:etelrs j
projection files
= Automatic detection
of projections
» Images
» CAD

» GIS

M ew projection

Harizontal
" Local projection

[ itz | J

* Global projection

Set Projection

Coastal Inlets Research Program Technology Transfer Workshop

Select Projection @

Projection |

Projection: Load From File...

|State Plane Coordinate System j
Diatum:

Save To File...

INADS3 ]
Planar Units:

Wees K
Zone:

|FI|:|ri|:|a West (FIPS 502) ﬂ
Parameters:

Attribute Value
STATE PLAME SCALE FACTOR 1.000000000

| QK | Cancel




) SMS - Post Processing A

= Annotations
= Graphic images
= Animations

» AVI filmloops
» kmz — Google Earth Exports

= 2D Plots

» Time series

» Profiles and Cross sections — both steady state and
transient
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®

= Replaces
Drawing Objects
= New Objects
» Screen space
images (logos)
» Scale bars
» North Arrows
= Qrganizes
entities into
layers

= Anchored in
either world or
screen

Annotation Layers

| | SMS 101 Development - [untitled.sms]
ﬂ File Edit Display Data Web Window Help

=lEEs
- [=]x]

SHESM BQE b x]

Y:| Z:|

=[] Map Data
. .[/]€D default coverage
=1-[4]38 Annotation Data

T@ Layer #1

: 2
{71 Cartesian Grid Data o
- = cerid (2)
23 D50 %
[123 Hard Bottom
23] Mannin asN
[Z] Depth ]
=] Simulation N‘
123 pensaflow1330_elev T
{123] pensaflowl330_morph
{T7] pensaflow!930_vel /
o
|
&

Time steps:
18628 00:00:00

18628 01:00:00
18628 02:00:00
18628 03:00:00
18628 04:00:00
18628 05:00:00
18628 06:00:00
18628 07:00:00
18628 08:00:00
18628 03:00:00

sl »

AliE 900\

== 30.0 >
— 20.0 7
—1 10.0 .

CGrid Module Depth

40.0

Meters
o 2500 5000

7500

2
18628 10:00:00 Al 2
‘ A

'R R L IR ParhriE)

2.7

B @i

- AQUAVEO
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Contour/Vector Plots
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Google Overlay (zoom)
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Obtaining and Activating SMS A

®

http://cirp.usace.army.mil/products/SMS.html

USACE -

Contact sms@erdc.usace.army.mil and request a password
for SMS 10.1.

Others —

= Visit http://www.aquaveo.com/password request for a
temporary password.

= Contact Aquaveo sales at sales@aguaveo.com or call
(801) 302-1400

Coastal Inlets Research Program Technology Transfer Workshop 40


http://cirp.usace.army.mil/products/SMS.html
mailto:sms@erdc.usace.army.mil
http://www.aquaveo.com/password_request
mailto:sales@aquaveo.com

New CIRP Info-Products:
CIRP Wiki

CIRP Wiki site for:

Program Information

Updatable (Living)
Documents

Product Tutorials

SMS Help for CMS-Flow
and CMS-Wave
Interface screens

Links to other useful
sites

http://cirp.usace.army.mil/wikKi

navigation

Main Page

Coastal Modeling
System

CIRP publications
CIRP products
CIRP Event Horizon
Help

links

CIRP Website
CHL Website
USACE MNavigation
Gateway

Aguaveo Website

wiki resources

Users Guide
MediaWiki FAQ
MediaWiki mailing
list

search

toolbox

What links here
Related changes
Special pages
Frintable version
Fermanent link

Lt Information on CIRP and online help for all CIRF/CMS
Welcome to the CIRP Wiki oo ?

About the Wiki

The CIRP Wiki is an online help database for CIRP information/publications and CMS maodeling software. This
wiki is meant to be a main resource for CMS users. For any Wiki issues, please contact Mitchell Brown E3.

Note that the CIRP Wiki does not follow exactly the same concepts as the Wikipedia. An important difference is that it iz not possible
to edit anonymously. All contributors have an identity, allowing dizcuszion to take place between those =ubmitting articlez on imilar
subjectz. Thiz alzo promotes informed debate, should differences occur in the interpretation of information. Additionally, =ome paged
are only editable by CIRP team members and not the general public.

Coastal Modeling System (CMS) Related Pages

= CMS Overview

= CMS-Flow Model
= CMS-Wave Model
= CMS Publications

Other Links

= CIRP Products

= CIRP Website &

= CIRP Event Horizon &

= Aguaveo @

= Surface-water Modeling System (SMS) Wiki &

About the Coastal Inlets Research Program

The Coastal Inlets Research Program, or CIRP, advances the state of knowledge and develops engineering
technology for predicting the waves, current, sediment transport, and morphelogy change at and around inlets.
Products of the CIRP improve management and design of coastal inlets through increased reliability of actions
and reduction in operation and maintenance costs. The CIRP takes a variety of approaches. including
developing concepts and theary for all relevant time scales, numerical simulation, field data collection, and
laboratory experimentation. Reports and peer-reviewed articles as found on this web site provide the
infarmation gained from the CIRP to the Corps, scientific community, and public.

HQ USACE Oversight Navigation Business Line  Technical Director for the Navigation Systems

Manager Program

James E. Walker Jeff Lillycrop, CHL

CIRP Program Manager CIRP Assistant Program Manager
Dr. Julie Dean Rosati, CHL - Dr. Micholas C. Kraus, CHL -
Julie.D_Rosati@usace_army.mil =3 Micholas.C Kraus@usace.army.mil 2
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® Discussion List SLISTSERVZ

CMS Discussion List provides two-way interaction:

= Announcements prm— e
» Workshops o
» CMS Publications o UISTORRV Arehives

+ Updated Releases s s
» New Features S
s e =

= CMS Questions fromusers| ,__......
» Howdo | ...?
» I'm having trouble with ... ! LISTS.COASTAL INLETS- RESEARCH-PROGRAM.NET TN

Searchable Web archive of previous posts, separated by topic
(Features, Models, Workshops, Other) and sorted by date.
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Questions?

Mitch Brown
mitchell.e.brown@usace.army.mil
601-634-4036
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