More programming

Decision structures, controlling flow



More complex algorithms: actions
that depend on decisions

* The simple algorithms we've learned so far just
do the same thing repeatedly, regardless of the
result

 WWe can implement more complicated programs
If we are able to have the program do different
things depending on what is happening

» Also useful for checking for error conditions



If...then

* |f...then statements allow you to execute
different commands depending on a logical test

e \We've seen these as functions in Excel

=1f(a2=b2, c2*d2, 2*c2*d2)

 |n a macro, we embed the actions if true and
actions If false between an “If...End if” statement

* Anything between the If and the End If will only
be calculated if the If is true



Example: calculate the mean head
length for male bears

* First as pseudo-code: a set of instructions that
describe the procedure that you program will use

- English, human-readable
- Focus on the design, not the implementation

e Check if the bear is a male

* If yes, add the head length

» Add one to the counter

» Divide the head length total by the counter



& B C D E F G H I J 4 L

1 D Pi¥ess) Month  Sex Head.lL Head."W Meck.G Length Chest.G ‘Weight ObsMNo MName
2 29 13 7 Male 10 3 14 43 23 Ba 1 A&llen
3 41 18 7 Female 11 6.5 20 47.5 24 70 1 Berta
4 41 20 8 Female 12 £ 17 ay 27 T4 2 Berta
a 41 23 11 Female 12.5 3 20.5 8.5 38 142 3 Berta
& 41 29 5 Female 12 E 18 62 31 121 4 Berta
7 43 19 7 Male 11 2.5 16 a3 26 an 1 Clyde
8 43 20 8 Male 12 3.3 17 ak 30.5 108 2 Clyde
9 43 aa 7 Male 16.5 9 28 E7.5 43 344 1 Doc

10 45 67 7 Male 16.5 3 27 T8 43 arl 2 Doc

11 43 al 9 Male 15.5 8 3l T2 24 416 1 Quincy
12 B3 10 hale 16 8 32 T a2 432 1 Kooch
13 83 115 7 MWale 17 10 3al.a T2 43 348 1 Charlie
14 23 117 9 Male 13.5 7.5 az 7a ad. 5 476 2 Charlie
15 83 124 4 Male 17.5 8 a2 K= a5 478 3 Charlie
16 a3 140 8 Male 14 9 a3 7a 49 386 4 Charlie
133 E77 a3 11 Male 15.5 8 a0.a K= ad 514 1 lan
134 BT 11 hale 13.5 7.5 23.5 73.5 43 324 1 Larry
135 g8l 11 Male 14.5 ¥ 22 B7.5 a8 136 1 Scott
136 B3 1a & Male 12.5 8.5 1a ar3 aze 140 1 Grizz
137 209 8 Female 12 2 18 ] 3.5 114 1 Sara
138 911 8 Male 12 2.5 13 al 24 a2 1 Lou
1325 207 8 Female 13 b 22 61 40 230 1 Molly
140 aa5 al 7 Male 13.5 B 23 ] 42.5 290 4 Gary
141 3395 3l 7 Male 15.5 b 23 £9 42.5 289 3 Gary
142 £92 7 Male 12 4 17.5 a9 28.5 128 1 Graham
143 634 7 Male 13.5 b 20 62 3.5 156 1 leffrey
144 E37 8 Male 16.5 £.5 a0 T2 43 298 2 Curt

145



Implementing the macro

* |n Excel, open the file

* Note the column with sex and head length
* Note the rows that start and end the data

» Start the macro recorder, give the macro a
name and shortcut key, then stop the recorder

 Open the macro, and write...



Macro with no code

- bear_male_mean_head_length.xlsm - Module1 {Code)

(General) j IMaIeME

Sub MaleMeanHeadLengthl

MaleMeanHeadLength Macro

' bverage of head lengths of male bears

Eevhoard Shortcut: Ctrl+3hift+H

End Sub




Need a place for the sum and count

-"f:.;— bear male_mean_head length.xlsm - Modulel {Code)
(General) j Il'u'lalel'u'l

Sub MaleMeanHeadLengthi)

MaleMeanHeadLength Macro
bverage of head lengths of male hears

' Eevboard Shortcut: Ctrl+3hift+H
Total — the total of head lengths
Dim Total is Double <*—————— Djm = “dimension” - names a variable

Pim n As Integer and defines its data type
As Double = the variable will be a
End Sub double-precision floating point number

n = sample size of males
This will be a count, so data type can
be integer



Set the sum and count to O to start

' bear_male_mean_head_length.xlsm - Modulel {Code)

(General) j ﬁ

Zub MaleMeanHeadLengthi)

MaleMeanHeadLength Macro
Average of head lengths of male hears

' Kevbhoard Shortcut: Ctrl+ihift+H

Dim Total A= Double
Dim n is Integer

Total = 0
n =10

End Zub




Add a loop

' bear_male_mean_head_length.xlsm - Modulel {Code)

(General) j I-I

Zubh MaleMeanHeadLengthi)

' MaleMeanHeadLength Macro
' Avyverage of head lengths of male hears

' Eevbhoard 2hortcut: Ctrl+3hift+H

Dim Total Az Double
Dim n A=z Integer

Total = 0O
n =0
For i = 2 To 144 Corresponds with the rows in the
= < {
worksheet with data
Next

End Sub




Add to total and n only if it's a male

-~ bear_male_mean_head_length.xlsm - Module1 {Code)

(General) j IMaIeMeanHea

Jub MaleMeanHeadLengthi)

' MaleMeanHeadLength Macro

' bverage of head lengths of male hears
I

' Eevboard Shortocut: Ctrl+3hift+H

Dim Total Az Double
Dimm n Az Integer

Total
n=~=a0

]

For i = 2 To 144

If Fange("D" & i) .Value = "Male" Then
Total = Total + Range ("E"™ £ 1) .WValue
n=mn+1

End If

Next

End =ub




Calculate the mean, report the result

-"f:.;— bear_male_mean_head_length.xlsm - Modulel (Code)

{General) j IMaIEMeanHE

Subh MaleMeanHeadLengthi)

' MaleMeanHeadlLength Macro

' hverage of head lengths of male hears
1

' Eevhoard ZJhortcut: Ctrl+3hift+H

Dim Total As Double
Dimm n s Integer

Total = 0
n=20a

For 1 = & To 144

If Range("D" &£ i).Valus = "Male™ Then 4
Total = Total + Range ("E" &£ i) .Value Label the OUtpUt In Ce” N1
h=n-+s+1
End TIf
MNext
Fange ("MN1™) .Values = "Male mean™

Fange ("N2") .Value Total / n
End Sub \ :
Calculate and assign the

mean to cell N2




Hame

? 3 Record Macro

ﬁ lse Relative References

Wisual Macros

Insert

Page Lawout

oo

Formulas

Data

Run it

bear_male_mean_head_length - Microsoft Excel

Rewiewny Wiew Developer Excel Mo

: i == ) _u
.Im [Fz’ 7 Properties Map Properties G Import d?]
== Gl view Code :

fﬁ Expansion Packs -_-,'Expu:urt

Basic i\l Macro Security Insver‘t [:.,:;Ig: F Run Dialog source § Refresh Data DD;:nn;Tnt
Code Controls whAL hAodify
G11 - fe | 31
£, B C D E £} H I d K L I
1 Month  Sex Headl Head'W MNeck.G Length Chest.G ‘Weight ObsMNo  Mame Male mean
2 39 13 7 Male 10 15 45 23 B3 1 Allen 13.77778
3 41 19 7 Female 11 &5 20 47.5 24 70 1 Berta
4 41 20 8 Female 12 £ 17 a7 27 74 2 Berta
5 41 23 11 Female 12.5 5 20.5 59.5 38 142 3 Berta
E 41 29 5 Female 12 £ 12 62 31 121 4 Berta
7 43 19 7 Male 11 5.5 16 53 26 80 1 Clyde
8 43 20 8 Male 12 3.3 17 36 30.5 108 2 Clyde
g 45 55 7 Male 16.5 g 28 B7.5 45 344 1 Doc
10 45 £7 7 Male 1e.5 a 27 7a 43 a7l 2 Doc



Step through the code — debugging

* Tosee what it's doing, we'll add a couple of
pieces of “debugging code” - things that help
you figure out what the program is doing, but
that aren't needed if everything is working okay

- We'll report Total, n, and i for each run through the
loop

 Then, we'll use F8 to step through the lines of
code one at a time and see how these values
change as we move through



Dim Total As Douhble

Dim n Az Integer Debugging
Total = o code

n —

Fange ("MN5™) .Value = "Total"™

Bange ("Ne'™) .Value = "n"

Range ("N7")] .Valus = ™i" D Label the outputs

Once, before the loop
For 1 = 2 To 144
Range ("D" & i).3elect] = Select the cell being tested
If Range ("D"™ & i) .Value = "Male™ Then Each time through the loop
Total = Total + REange ("E™ £ 1) .Value
n=n-+1

End If
Eange ("O5™) .Value = Total
Bange ("Oa™) .Value = n ‘V\\\\\\\\
Range ("O07") .Value = i Put the values in the
Next spreadsheet
Each time through the loop
Bancge ("N1™) .Value = "Male mean®

Banoe ("NZ™) .Value = Total / n

End Subk



Bange ("NS™) .Value = "Total"™
Fange ("Ne'™) .Value = "n"
Range ["N7") .Value = "i" -« What's the difference
between these?
For i = & To 144
Eange ("D £ i].SElecﬂ
If Range ("D" £ i) .Value = "Male"™ Then
Total = Total + Range ("E™ &£ 1).V
n=mn++.1
End If
Eange ("O5™) .Value = Total
Fange ("O&™") .Value = n
Fange ("O7™") . Value = 1
HNext

Bancge ("N1™) .Value = "Male mean®
Banoe ("NZ™) .Value = Total / n

End Sub
Let's walk through this in Excel...



If...then...else

e |f's can be made more flexible with an “Else”
statement

* Currently, we have a single operation that's
done if the If condition is true

 WWe can have another operation that executes if
the If condition is false

 \We can do the female mean at the same time



Dim MTotal Az Double
Dim Mn Az Integer

_ \ Male and female
Dim FTotal As Double versions of total and n

Dim Fn Az Integer

MTotal = 0O S ..
Initialize all to O

Mn = 0O
FTotal = o
Fn = 0O

For 1 = 2 To 144
If Range("D" £ 1) .Value = "Male™ Then
MTotal = MTotal + Range ("E" & 1) .Value
Mn = Mn + 1

Else - What to do if the If is

FTotal = FTotal + Range ("E" & i) .Value FALSE
Fn = Fn + 1
End If
Mext

Fange ("MN1") .Value = "Male mwean"

Range ("MZ™) .Value = MTotal / Mn \ Male and female means
Range ("O1") . Value = "Female mean” labeled, calculated, and
Range ("OZ™) .Valuse = FTotal / Fn reported

Will this always work???

End 5Sub



Dim MTotal is Double

e e With debugging

Dim Fn As Integer

rrocas - ¢ code

FTotal = o

Fn = 0

Range ("O4™) \Value = "Hale®
Range ("F4™) .Value = "Female®
Range ("N5S™) .Value = "Totals"
Bange ("N&™) .Valuse = "n's"
Bange ("N7™")] .Values = "i"

For 1 = 2 To 144

Fange ("D" £ 1i).3elect

If Bange ("D & i) .Value = "Male™ Then
MTotal = MTotal + Range ("E" &£ i) .Value
Mo = Mn + 1

Elzse
FTotal = FTotal + Range ("E" &£ 1i).Value
Fn = Fn + 1

End If

Fange ("O5™) .Value = MNTotal

Fange ("oa™) .Value = Mn

Fange ("O77F) . Value = 1

Fange ("P5™) .WValue = FTotal

; A
Range ("PE") . Value = Fo Let's see how it works...

MNext

Range ("O1") .Values = "Male mwmean®™

RBange ("02™) .Value = MTotal / Mn

Range ("F1™) .Value = "Female mean™

Bange ("PZ"™) .WValue = FTotal / Fn

End 3ub



If...then...elself

e Can use this structure for cases in which we
have more than one If criteria

- In Excel, we did this by using an additional “if()” in
place of the “else”

- In VBA, we will add an “Elseif” statement after the
first “If”

 Example: add a column for season of
observation to bear data



Seasons

* WWe only have months, not dates
* Need to check each month, and set the
“Season” column to:
— Winter if Month = 1,2,3
- Spring if Month = 4,5,6
— Summer if Month = 7.,8,9
- Fall if Month = 10,11,12
- Blank if Month is blank



8!

I!.'\.!l.rl -l unr

= I I ~FLril-

Zub Seasons|()

e L) L1

1
' MaleMeanHeadLength Macro I he COde

' Average of head lengths of male bears
|

' EKEevhoard Shortcut: Ctrl+5hift+H

Dim m Ahs Integer

Bancge ("H1™) .Value SEason For debugging
For i = 2 To 144
Fange ("C" &£ 1) .2elect
Im = Range ("C" & ij.value‘1F‘~‘~“‘\\\R“““‘\\RR\R
If w »= 1 ind m <= 3 Then Makes the code
BEange ("HM"™ & i) .Valuse = "Winter"™ easier to read
Elself m >= 4 And m <= & Then
RBance ("M" & i) .Value = "Spring"™
ElzelIf m >= 7 And m <= 59 Then
Fange ("M" &£ 1) .Value = "3Sunmmer™
Elself wm »= 10 And m <= 1z Then
Fange ("M" &£ i) .Value = "Fall"™
Elze
Bange ("M" &£ 1) .Value = " f :
Fnd If ‘\ This will work as long as
there are no months below
Mext 1 or greater than 12

End Suk Let's see how it works...




Select case

* WWhen you have a series of conditions to check,
with different operations for each, you can use
“Select Case” as an alternative to
“If...then...elseif”

 The season example as a “Select Case”



Subh Seasons ()

' MaleMeanHeadLength Macro

| |
' Ahverage of head lengths of male hears Wlth

Ctrl+3hift+H

' Kevboard Shortout:

Dim m Az Integer

Fange ("M1™) .Value =
For 1 = 2 To 144
Fange ("C" & 1) .353elect
m = RBange ("C" &£ i).Value

Select Case m

Case Is = 10

Fange [ "H"
Case Is >= 7
Fange ("M
Case Iz >= 4
Fange ["M"
Case Is >= 1
Fange ["H"
Zase Else
Fange [ "M"

End ZIelect

Next

End 2ub

Foesson'

LTalue

LTTalue

LTalue

LTTalue

Seasons

select
case

For debugging

LTalues

"Fall"

" S urmner " Makes the code
easier to read

"SI:I]'_' ing"

Feane ™

Try it out...
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