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HECDSS-Vue Math Functions

Part 1 - “Where it all begins . ..”

e Successor to DSSMath
e Basically same functionality with some enhancements, clarifications, or

rearrangements
e Over 50 math functions available
* No migration tools available

* Interactive or scripted
* Interface accessed through DSSVue GUI
 Jython language opens up entire set of objects and methods


Presenter
Presentation Notes
Mostly new names for functions, many including vowels
Functions re-coded in Java and tested by developer
STATS functions may be included in future
DATCHK functions may form a separate module in future
Input files and PREAD macros replaced by scripts
Scripting potentially much more powerful than in past
Not presently an elegant way to kick off scripts without the interface, but will be soon.  (Mike has a plan, but not had time yet)


Accessing Math Functions

e Select the pathnames on which the Math Functions will operate

e Choose the Tools->Math Functions menu

> Alternately,
choose the
Math Functions
icon from the
Menu Bar
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Math Functions Screen

[ Menu Bar

i

5

[Menu Bar Buttons

Selected Data
Set Window

Q\

Operation Definition

b\

[ Message Bar

Math Functions
File Edit Display
| =F [x]

selected Data Set | [FOX RIVER/LUTZ PARKIFLOW-RES QUT/01SERZ000; 15MINSUSES-CST)

Arithmetic | General | Time Functions || Hydrologic | Smoathing | Statistics

Operator: | add w

(%) Constant

() Data Set

[FQe RIVER/LUTZ PARK/FLCW-RES QUTO15EPZ000) 15MIN/USES-CSTY
[LAKE WINMEBAGOIFOMND DU LACIELEY 01 SEP2000/IR-MOMNTH/COE-CST)
[LAKE WINNEBAGD|JEFFERSON PARK/ELEY/01SEPZO00,3OMIN/COE-CSTY
[LAKE WINMEBAGOOSHKCSHPRECIP01SEPZ000/IR-MOMTH COE-CST]

cCompute

AN

Mo Constant entered,

EEX

b

Compute Button}



Presenter
Presentation Notes
Documented in Chapter 5 of HecDssVue Manual
When browsing through the Math Functions, keep in mind that they generally operate on the selected data set.  May be either time-series or paired data.
Operators inapplicable to a given selected data set are grayed out.
Operation Definition consists of Category Tabs, Operator List, Function Worksheet


File Menu

» Saves the modified data in original

Math Functions

pathname, or with user-designated LN Edt Dispay

E Save Chrl+5

changes to pathname parts

g save as 2IVERLUTZ PARK/FLOW-RES OUT/01SEPZ000/15MIN/USGS-CST}  w

Close Crbtw Funckions | Hydrologic | Smoothing || Statistics

Operator: | add w

e Exits Math Functions screen

(*) Constant

() Data Set

JFCE RIVERLUTZ PARKFLOW-RES OUT/O1SEPZ000) 15MIN{USGES-CST)
JLAKE WINMEBAGOYFOMD DU LAC/ELEY 01 SEPZ000)IR-MOMTHICOE-CST)
JLAKE WINKNEBASO) JEFFERSON PARKELEVO1SERZ2000) 30MIN/COE-CSTY
JLAKE WINMEBAGOOSHKOSHIPRECIP 01 SEPZ000/IR-MONTHCOE-CST)

Compute

Mo Constank entered,



Presenter
Presentation Notes
Initially grayed-out, because no modified data yet

At this time, the ‘Save’ can be a little confusing if you’ve making changes to more than data set.

For now, always exit the Math Functions Screen after using ‘Save’ or ‘Save As’.  The new data set will not be available in the Selected Data List, and continuing to make more changes will likely end in confusion.



Edit Menu

Math Functions

File Ms[(8 Display
E Reskore Original Data

Selected Daka Set: |,I'FD.‘-{ RIVERJLUTZ PARK/FLOW-RES OUT/O1SEP2000/ 15MIMAISE5-C5T]

Arithmetic |General Time Functions | Hydrologic | Smoathing | Skatistics

Operator: | Add v |

{*) Constant z

() Data Set

IFCs RIVERJLUTZ PARKSFLOW-RES OUT015EP2000) 1SMIMIUSIE5-CSTS
ILAKE WINMEBAGCFOMD DU LAC/ELEY/O1SEP2000/IR-MONTH/COE-CST)
ILAKE WINMNEBAGC JEFFERSOMN PARKELEY/O1SEPZ2000 30MIN/COE-CST]
ILAKE WINMNEBAGCCSHKCOSH/PRECIP /01 SEP2000)IR-MONTHICOE-CST)

‘Restore Original Data’ menu item abandons any unsaved edits to selected data set.



Display Menu

Choices in the upper portion of Display menu are toggles for
controlling which data sets get tabulated or plotted.

Lower choices pop up tables
or plots of the chosen data.

Math Functions Q@@

File Edit BeEsER
: n EE v Criginal data with computed

all Data Sets
Selected De {-RES QIT015EPZ000) 1 SMIM/USGES-C5T) W
. glz Tabulate
Arithmetic Smoathing || Statiskics
| Plot

Operataor: -

= Iﬂ Tabulate in Excel

{*) Constant

() Data Set

IFCE RIVER/LUTZ PARKJFLOW-RES OUT/015EP2000) 1SMINJLISGS-C5T)
ILAKE WINMEBAGDFOMD DU LACELEY/01SEPZ000IR-MOMTH/COE-CST)
ILAKE WINMEBAGDJEFFERSCN PARKELEY 01 SEPZ000) 30MIN/COE-CST)
ILAKE WINMEBAGDOSHKOSHIPRECIF/01SEP2000) IR-MOMNTH/COE-CST/]

Compute

Mo Constant entered,




Toolbar

Math Functions |Z| |E| f'5__<|

Arithmetic |General Time Functions | Hydrologic | Smoothing || Statiskics

Operakor: |,|:.,.;|.;| "
{+) Constant
() Data Set
[LAKE WINMEBAGOFOMD DU LACIELEY 01 SEPZ000/TR-MOMTH/COE-CST)

Zompute

%Dnstant entered,

Alternate mechanisms for File/Save, File/Save As,
Display/Plot, and Display/Tabulate.


Presenter
Presentation Notes
Save and Save As remain grayed out until the data has been modified.



Operator Selection

» Select the operator
from the pull down
menu.

 Many operators need
two data sets for the

computation
* Selected is the
primary

e Choose secondary
from lower screen

Math Functions

Eile Edit Display

R 4T

selected Data Set: | (FOX RIVER/LUTZ PARK/FLOW-RES QUTI01SEPZ000/ 1SMINIUSGES-CST)

Arithmetic | General | Time Functions | Hydrologic | Smoaothing || Statistics

Cperator: | add

(") Constgoubtract

Accumualation
Successive Differences
Time Derivative

W

IT/015EPZ000; 15MIMN/USGES-C5T/
{015EPZ000/IR-MOMTH/COE-CST)

ELEY015EPZ000,30MIN/COE-CST/
015EPZ2000) IR -MOMNTHCOE-CST)

Compute |




Selected Data Set

Math Functions |Z”E|E|
File Edit Display

Arithmetic |General Time Funckions | Hydrologic | Smoothing | Skatistics

Ciperatar: | Add w

(*) Constant

() Data Set
JLAKE WINNEBAGD/FOMD DU LAC/ELEY/01SEP2000)IR-MOMTH COE-CST)

Compute

Mo Constant entered,

List contains paths selected when Math Functions module launches.
Selected line becomes the data set in memory

10


Presenter
Presentation Notes
Selected Data Set field selects data to begin operating on, or to go back to if choose to ‘Restore Original Data”.

Operations are cumulative.  Can perform several steps without saving intermediate results.

After saving data, close the Math Funtions window, and bring it  up again.



Selected Data Sets

* Choose from paths
selected when Math
Functions module
launches.

* Some functions permit
an operation to be
applied simultaneously
to multiple data sets.

multiple selection function

» Selection(s) become
the data set in memory

Math Functions

File Edit Display

=I-NVE-

Selected Data Set: |J’LAKE WINMEBAGOJMEFFERSON PARKIELEYIOT SEFP2000030MIMNIC OE-CETY A

AriihmEtiC|GeneraI Tir% Conversion | Hydralogic | Smoothing | Statistics

Operator: |Add v|
(%) Data Set

IF O3 RIVERILUTZ PARKIFLOW-RES OUTI0 SEP2000/1 SMINISGS-CST/
JLAKE 'WINNEBAGOIF OND DL LAC/ELEVI01 SEP2000/R-MONTHICOE-C ST/

LAKE WINNEBAGOIEFFERSOMN PARKIELEYDT SEP 20000 30MINICOE-CSTS

Math Functions

File Edit Display k
Selected Data Set: |IFO}£ RMERLUTZE PARKIFLOW-RES QUTIO1SEP 2000/ SMIMUSGS-CSTH hd

erithmEtiE|GeneraI Time Conversion | Hydralagic | Smoathing || Statistics

Operator: |Ab50|ute Value V|

) Single Selected Data Set {above)

\{@} multiple Selected Data Sets (helow)

IO RVERILUTE PARKIFLOW-RES OUT/0TSEPZ000/ SMIN/UJSGE-CSTS

Mo Constant entered.
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Functions and Operators

Math Functions
File Edit Display

=NV EST

selected Data Set: | ILAKE WINNEBAGOIFOMND DU LACIELEY01SEPZ000) TR-MOMNTHCOE-CST)

Arithmetic |General Time Funckions || Hydrologic | Smoathing | Statistics

Operatar; | Add w

(*) Constant

() Data Set
fLAKE WINMEBAGC/FOMD DU LACSELEY 01 SEP2000)IR-MOMNTHCOE-CST)

Compute

Mo Conskant entered.

> Each of six tabs contains a number of operators.

> Drop down menu contains list of operators in that category
> Some operators specific to time-series or paired data.

> Parameters vary between operators.

12



Math Functions Categories

MATH FUNCTION |
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e Arithmetic

e General

* Time Functions
* Hydrologic

* Smoothing

* Statistics
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Arithmetic Operations —Part 1

e Add

e Subtract

* Multiply

* Divide

* Exponentiation
* Absolute Value
* Square Root
*loge

* Log Base 10

constant, data set

constant,
constant,
constant,
power

data set
data set
data set

AVOID
NEGATIVITY

f(x) = IxI

14



Add Data Sets

JGREEN RIVERFOAKVILLE/STORAGE/OTMAY 1992 THOURSOBS/ E| [E| g'
File Edit Wiew Help
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| May1992
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— WALNUT OBS STORAGE




Arithmetic Operations — Part 2

* Sine
* Cosine
* Tangent

* Inverse (1/x)
e 1/0.0 becomes missing

e Accumulation
* E.g. incremental precipitation to cumulative
* Missing values treated as zero

* Successive Differences
» Difference, regardless of time interval
* E.g. cumulative precipitation to incremental

e Time Derivative
e Successive Difference per unit time

16



Accumulation

~ | IGREEN RIVER/GL ENFIR/PRECIP-INC/01APR1992/1HOURIOBS/

File Edit “iew
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~ | JGREEN RIVER/GLENFIR/FLOW/01APR1992/1HOURJEDIT/

Time Derivative [Eeitiik
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General Functions — Part 1

* Units Conversion
* Metric (Sl) to English
* English to Metric (SI)
* Set Units
* Units
* Conversion multiplier

* Set Type
* Will not modify the data; only sets the type field

* Round to nearest whole number
 Truncate to whole number

19



General Functions — Part 2

e Round off

* To number of significant digits

* To decimal position (2 means nearest 100, -2 means
nearest 0.01)

e Estimate missing values

* Maximum number of consecutive missing values
* Interpolate cumulative precipitation

* Replace specific values

e Screen using minimum and maximum
* Minimum, maximum, and change in values
e Sets values not passed to missing or flags

20



General Functions — Part 3

Screen with forward moving average
* Compares change to forward moving average
* Number to average specified by user

Merge time series
* Primary and secondary
* Replace missing values (not average)

Merge paired data

Paired Data operations

* Set the horizontal axis or swap parameters
e Reorder to ascending and remove duplicate values
* Resample points

Generate data pairs
e E.g., generate a rating table from stage and flow time series data sets

21



Generate Data Pairs

" " Math Functions |Z E|E|
File Edit Display

H B L4
SEIETR G A RE R 1y BA S| MR [VER SIDENGENERATED DATA PAI.. n

_ ~ |MY BASIN/RIVERSIDE/FLOW/D1MAR1 990/ HOURIOE
Time Conversiolys pasinRIVERSIDE/STAGED MAR1 980 HOURIOR

iy BASINIRIVERSIDEMIGERNERATED DATA PAIRSS

Qperator: |Generate Data Pairs -

Tl BESINRIVERSIDESTAGEMNT WART 9900 HORDESS

File Edit View

Selected Data Set not a Time Series

MY BASIN/RIVERSIDE////GENERATED DATA PARS/ [ |[B][X]

— RI"ERSIDE GENERATED DATAPAIRS 0

22
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