VII1.3.3-RES-SNGL- PO3 SI NGLE RESERVO R REGULATI ON OPERATI ON | F
EXPRESSI ON STORAGE FORVAT

This Section describes the format that the groups of | F EXPRESSI ON
used with RCL |F and ELSEIF keywords is stored in the PO array for
Oper ati on RES- SNGL.

The pointer to the starting location in the PO array of the IF
EXPRESSI ON i nformation is held in word 14 of the PO array. A value
of zero indicates that no | F EXPRESSION is used in the RCL

The first word in this section of the PO array is the nunmber of the
| F EXPRESSI ON groups that are used within the RCL. The renmai nder of
the sectionis filled with all I F EXPRESSI ONs stored in Reverse
Polish Notation which will be explained | ater.

The basic formof an |F-ENDI F bl ock is:

| F (expression) THEN (statenent_group)
ENDI F

wher e (expression) is a logical expression that has a result
of either "true' or 'false' and
(statenment _group) is a DO statenment followed by one or nore
DO statenents and/or |F-ENDI F bl ocks

An evaluation of "true' for the (expression) results in the
statenments between the THEN and ENDIF to be executed. A 'false'
result ignores those statenents and executes the statement foll ow ng
t he ENDI F statenent.

The checks that can be made in an | F-ENDI F bl ock use two types of
conpari sons:

o relational expressions
o | ogical variables

A relational expression conmpares two quantities, whereas a | ogica
variable by itself has a 'true' or 'false value

A relational expression takes the form
<system vari abl e><rel ati onal _operat or ><user _vari abl e>

The <systemvari abl e> can be one of the follow ng conparator codes

1. QO - instantaneous di scharge
2. Qv - nmean di schar ge

3. A - instantaneous inflow

4. QM - nmean fl ow

5. POOL - pool elevation

6. STORACGE - storage contents

7. DAY - relative Julian date

The <rel ational _operator> can be one of the follow ng |ogica
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oper ator codes:

1. .EQ - left and right sides are equal

2. .NE. - left and right sides are not equal

3. .LT. - left side is less than the right side

4. .GI. - left side is greater than the right side

5. .LE. - left side is less than or equal to the right side

6. .GE. - left side is greater than or equal to the right side

The <user _vari abl e> can be one of the foll ow ng:

1. Nunerical value

2. SET variable nane defined prior to the IF-ENDIF block in a SET
st at ement

3. System function name

Numeri cal values can be either integer or real. Set variables are
described in Section V.3.3-RES-SNG.. There are two system functions:

1. RULE - current rule curve elevation
2. MAXQ - meximum di scharge that can be released at current
el evati on

These functions can be used as their actual values or nodified by
addi ng, subtracting, multiplying by or dividing by a factor. For
exanple, if the pool elevation is to be checked against the rule
curve el evation plus an additional anmpunt, the relational expression
woul d | ook |ike:

(POOL. LE. RULE+2. 0)
Exanpl es of relational expressions are:

1. Conparing the instantaneous outflow agai nst exceedi ng the
constant val ue 50000:

( Q0. GT. 50000. 0)

2. Conparing the nmean discharge for being less that a SET variable
named MAXMEAN:

(QOM LT. MAXMEAN)
3. Conparing the relative Julian day to the first of February:
( DAY. GT. 31)

4. Conparing the pool elevation against rul ecurve el evation using
RULE function:

( POOL. LE. RULE+2. 0)

Each rel ational expression is stored in the PO array in Reverse
Pol i sh Notation in nunerical code

<system vari abl e> <user_vari abl e> <rel ati onal _oper at or >
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where <system vari abl e> is one of the conparator codes

<user_vari abl e> a negative pointer to the USER
VARI ABLE section (see Section
VI11.3.3-RES- SNGL- PO4) of the PO
array where values are to be used to
conpare agai nst systemvari abl es

<rel ati onal _operator> is a code representing one of the
| ogi cal operators

The phrase, A-B-OP is known as Reverse Polish Notation (RPN), where B
is conmpared against A with operator OP. It should be noted that the
<user variable> can assunme many forns, so that to achi eve consi stency
a separate section of the PO array is set aside to hold information
on each occurrence of <user variable>. Wthin each phrase is just a
pointer to the start within the user variable section of the PO
array. It should also be noted that this pointer is stored as a
negati ve val ue and just be made positive to achi eve the proper

poi nter val ue.

More details on the types and storage formats of the user variabl es
are provided in Section VIII.3.3-RES-SNGL- PX4.

The codes for the system variabl es are:

System Nuneri cal
Vari abl e Code

Q@ 501.01
Q 502. 01
POCL 503. 01
STORAGE 504. 01
DAY 505. 01
QoM 506. 01
QM 507. 01

The nunerical codes for the relational operators are:

Rel ati onal Nuneri cal

Oper at or Code
EQ 169. 01
NE 168. 01
LT 167. 01
GE 166. 01
LE 165. 01
GT | 64. 01
AND 149. 01
OR 139. 01

The exanpl es given above are stored as foll ows:

1. QO GT.50000.0
501. 01 -(user variable section pointer of 50000.0) 164.01

2. QOM LT. MAXMEAN
506. 01 - (user variable section pointer of MAXMZAN) 167.01
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3. DAY.(GT. 31
505. 01 -(user variable section pointer of 31) 164.01
4. POOL. LE. RULE+2. 0

503.01 -(user variable section pointer of RUE+2.0) 165.01

A logical variable represents the state (either "on'" ('true') or
"off' ('false')) of various hydrologic and timng conditions. The
variable by itself constitutes a valid | ogical expression. The

vari abl es avail able and their 'on' conditions are:
Logi cal
Var i abl e Name 'On' Condition
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FORECAST Run is preceding or on |ast period of
observed data; for ESP runs this variable is
al ways ' on'

OBSERVED Run is until past |ast period of observed data

FLOOD Uility SUM NF has been executed and 'fl ood
criteria have been exceeded (is 'false' if no
SUM NF has been executed prior to test)

SURCHARGE Utility ENTERI SC has been executed and
i ndi cates that included surcharge is needed
('false' if ENTERI SC not execut ed)

GOFLASH Utility GOFLASH has been executed and
i ndicates that flashboard scheme is needed
('false' if GOFLASH not executed)

Rl SI NG Pool elevation is rising from previ ous peri od
to this period

FALLI NG Pool elevation is falling from previ ous period
to this period

NFLOCD Opposite of FLOOD

NSURCHARGE Opposi te of SURCHARGE

NGOFLASH Opposite of GOFLASH

The numerical codes for the |ogical variables are:

Logi cal Nuneri cal

Vari abl e Code

FLOOD 551.01

SURCHARGE 552.01

FORECAST 553. 01

GOFLASH 554. 01

NFLOOD 555. 01

NSURCHARGE  556. 01

NFORECAST 557.01

NGOFLASH 558. 01
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Rl SI NG 559. 01
FALLI NG 560. 01

Mul tiple relational expressions and/or |ogical variables can be
combi ned in one | ogical expression by the |ogical operations .AND.
and .OR. . For exanple,

( QO. GT. MAXQ AND. RI SI NG
is a valid expression.

Subexpressions (less than the entire |ogical expression) can be
i sol ated by parentheses to ensure proper order of evaluation. For
exampl e,

((QO. GT. MAXQ. OR. Q . GT. 10000. ) AND. FALLI NG)

In this exanple, the conbination surrounding the .OR wll be
eval uated and that result used with the . AND. operator and the
FALLI NG variable to get the final expression result.

The hi erarchy of evaluation (in the order of done first to done |ast)
i S:
0 Expression in parentheses

0 .AND. separated expressions
0 .OR separated expressions

Al l operators of equal hierarchy are evaluated fromleft to right.
Phrases can be coupled in the RPN arrangenent as foll ows:

<phrase> <phrase> <l ink>
where <link> is one of the | ogical operators, AND or OR

Wthin the | F expression section codes are stored for

<l ogi cal _vari abl es>, <system variabl es> <relational_operators> and
<l i nks>.
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