Debugging VBA code February 16, 2017

Outline
DebUggmg « Review choice statements
¢ Finding and correcting program errors
Larry Caretto « Debugging toolbar in VBA editor
Mechanical Engineering 209  Basic ideas about debugging
Computer Programming for — Breakpoints to halt operations
Mechanical Engineers — Step-by-step execution
— Displaying values
February 16, 2017 — Use of Watch and Immediate windows
Northridge S ()l't\l"ll'lltlﬁt‘ ,
Review If — Else If In—Class Exercise Solution
—If any condition is true, the  If <condition1> Thg Function test(x As Double) As String
statements following the If <Statements don If x <0 Th
or Elself are executed Else If dition2 % en
se If <condition test = “Negative”
— Once any statements are <Statements don Elself x > 0 Then
executed transfer to the first  E|se If <condition3 L S
statement after the End If <Statements don test = “Positive
— Statements for only the first  <May be other cond Else
true condition are executed  Else test = “Zero”
— The Else block is optional <Statements don End If
« If no conditions are true those  End If End Function
. Statements are executed <Execute here after St sty
N()rthrulge May have zero or many Elself’s Northridge N
Function Test Example Immediate Program Errors
A B A B . . .
1 29357 Negatve 1 -293571919514839  =test(A1) « Errors in a newly-written line are colored
2 -8.0183 N 2 -8.01834574278976 =i A2 H H H
s o Neadve | |3 SoToTaorizient ~esid) | Normal red immediately after the return key is
4 0.0000 Zero 4 0 —test(Ad) X ressed
5 53204 Positive 5 5.32038389201792  =test(25) | view on |eft p
. 6 2.14215082763222 =test(AB) T e
? géggg NP::;;T:,Z 7 |-0.030534303348296 —t::t(A?) Option Explicit ‘Missing function tvpe
3 | 29766 Negalive 8 207663386174548 =test(A8) Equation _ g yp
9 | 32078 Positive 9 |3.20784907196064  =test(A9) . Function test(x As double) as
0 38545 Negative 10 -3.85453315369816 =test(A10) V|ew ONn
1 00000 Zero 1; 209516544%4009 1::5:1; right Function isOdd(N As Long) As Boolean
§ i:gg% Ez:i::: 13|4 45700305179576  —test(A12 ‘Missing 0 (N Mod 2 = 0)
4 44207 Negative 14 |-4.43922656689628 =test(A14 1s0dd = N Mod 2 =
5 26949 Positive 15 2.69492077519676 =test(A15,
6 36464 Positive 1? 32—624533:20:379;30135556 ‘Eesgﬁlg Function test(score As Long) As String
-] -2 =les! : & . = " - "
oo Eigjﬂﬁ 18| 8.85975102089967 —testiA18 if score < 60~gest = "Fail
19]-1.41019404190708  =test(A19 5 o R P s ‘Missi 6
?\ ;ﬁlﬁi T:I;eng?:‘wf 20 6.05039394442719 —E:ZEAEU N()l'thl'l(lgt‘ Mlssmg Then
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Hard-to-find Errors

* Long statements with errors
unevenSimpson = ((y(1) + y(0)) _
ok CL) =) ) i 2 o
+ getSimpson(x, vy, 1, NX) _
+ getSimpson(x, y, 0, NX - 1) _
+ (y(NX) + y(NX - 1)) * _
o OXCNX) ~ X(NX - 1)) /- 2) 2
» Type apostrophe before underscores

(1) marking continuation

« If statement turns black to left of apos-
trophe, error is NOT there

Northridge

Compilation Error Messages

« Compilation converts code from your
VBA into computer commands
« Errors in this stage have explanation in
text boxes with error source highlighted
Option Explicit
Sub 1s0dd(N As Long) [reeesi se ez &

isodd = [J
End Sub_yariable not defined
Nortnriage

Another Compilation Error

Sub is0dd(N As Long)

Mecrasoft Visual Basi for Appicai.. SR

If N Mod 2 = 0 Then
MsgBox "N is even”
Else
MsgBox "N is Odd"

End_Sub

l Compile error:
L

Block If without End If

Northridge

Still Another Compilation Error

Sub test(N As Long)
Call is0Odd(3)
End Sub

Function test(score As Long) As Sﬁr'in

If score < 60 Then test = "Fail"
End Function

Compile error:
Cannot have two

procedures with Ambiguous name detected: test
same hame

Northridge
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Execution Error

Sub faje() Meomoh Vil b’ S
x =8 Run-time error '11"
y =0
Z =23 Division by zero
k=29
W=2Z%x | e | [ e
k= (w+x) *y
r=1/k
s =p+q
End Sub

Californin State University 1

ﬁorthridgé

Execution Error

Sub faje(Q Statement

X =8 causing error is

g = (3) highlighted in

= ellow

k=9 y

w=2%X L

k=(w+x) *y Division-by-zero
| F=17k error is caused

Ss=p+q by k = 0; can
End Sub hover mouse

over k to confir[zn

Californin State University

Northridge
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Execution Error Detection

w / * X

k= (w+ x) *

r=1/%k

s =p+5
nd Sub

Hovering mouse over k after
execution is halted shows
value of k confirming k =0

Californin State University
Northridge e
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VBE Toolbar Debug Icons

* Right click toolbar in VBE = __. o
and select Customize —

v | Standard

» Select Commands tab in UserForm
resulting dialog and select
Debug.from Categories:

* Right-click
Commands and
icons to toolbar
— Add icons in blue box plus

s QUICk Watch (one at a time)
Northridge

VBE Toolbar Icons Il

* Select Edit from oo

Tooksrs Commanck | Qotons |

Catagorles To 8 & command 1o & tabar: select a category and

ot of the dalog box 10 8 teober,
« Right-click on desired Cem—r
Commands (in red box)
and drag icons to toolbar |
— Click close to exit the
Customize dialog
» Use comment and uncomment to remove
statements from executable code, while
“leaving them in place for later use
Northridge

EF tndent
£ || #F outdent

Comemant Bock

2 Uneomment ok

Add-ing
windar = [T LstPropertesMethods

| Besrvange commands... |

15

Debugging Tools

* Allow user to interact with code as it is
running and observe variable values

« Can stop at certain points (breakpoints),
go step-by-step, enter or skip
subprograms, and examine values of
variables to locate incorrect values

« First step is usually setting breakpoints
halting program execution at points
where you want to examine variables

Californin State University
Northridge 1

Setting Breakpoints

* Mouse has I-Beam shape in VBE code: |

* Moving mouse near left margin changes
shape to right facing arrow that can select
entire line

» Further moving mouse gives left facing
arrows; click this arrow to set breakpoint

— Line has reddish shade with dot in left margin
q = CalcDynamicPressure (rho, V)

q = CalcDynamicPressure (rho, V)

Above: Normal; Below: with breakpoint set
ifversity 17

Using Breakpoints

* When code execution comes to a line
with a breakpoint, execution stops
before the line is executed

« User can then examine values of
variables in code to see if there are any
errors present

« If errors are noted, correct them and
continue execution or restart

« If no errors found, continue execution

18
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VBE Program Execution

« Start (or continue), pause and Stabf} ﬁont‘ifu
stop program execution . Pause
— Start only works for subs, not for functions

» Step in (F8), step out (Shift+F8), step
over(Control+Shift+F8), and step to
cursor (Control+F8) shown here and
discussed on next chart

| o _E = a=Stepto
= —cursor

Gl Sate ety Step—— Step

Northridge over out :
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Step-by-step Execution

__ Step over Step out

Step h FE I_),E rl_E w=Step to
= =cursor

« Execute one statement at a time

— Step in executes and debugs all statements
including those in other procedures

— Step over executes, but does not debug
statements in other procedures

— Step out completes execution of a called
procedure without debugging

— Step to cursor starts execution then halts at

asliN€With cursor 20

California S

Northridge

Examining Variables

* We have seen debug controls
— breakpoints to stop and restart execution
— step-by-step single-statement execution
» How do we examine values of variables?

— Can hover mouse over variables to see their
values

— Can place names of variables in debug
windows: “Watch” window, “Locals” window,
and “Immediate” window

Californin State University

Northridge

21

Can
frag Halted Execution and Hover
W

(0} . .
Eirse When execution halts, the next line to

brder  be executed is shaded yellow and has a
pf yellow arrow pointed to it

execu- .
ion — Example shows halt at a breakpoint

@‘ -q = CalcDynamicPressure (rho, V)
— Hovering mouse over variable shows its

value in sha-d-ed box ure (rho, V.
» Mouse position not shown [tho = 0.001927]

Calfornia Stale iniversity
Calsfoersia State Lnierss 2

Northridge

Setting Windows

Jal Basic for Applications - DebugVBAxlsm

View | Inset Format Debug Run

» Use View menu of VB e -
Editor to select various ¢ F
windows

+ Select one or more of the e
three debug windows, L

Y Object Browser F2

=1 Locals Window

£ Watch Window
@ Call Stack, el f

Immediate or Watch :

. o & Project Explorer CtrleR
» Using more than one ix
1

Properties Window ]

window reduces width
available for window o [ mi |

£
Microsoft Excel Ale+F11

California Suate Unhversity =

California Stale Unhverss = —

Northridge

Locals Window

* Locals window shows current values of
all variables in a procedure

— Easiest to use, but can get cluttered for

procedure with a large number of variables
Locals

| VBAProject LiftFunctions. CalculateLift

Expression

0.001827
v 200 Double
cL 0.25 Double

S 525 Double
q 0 Double
Lift ] Double
Calsforr
Nortnriage
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Watch Window

 DebugVBAsism break] - [LitFunctions (Code)] I

» User selects variables

Debug | Run  Tools Add-Ins  Window L
to be watched i, e . H
— Select Add Watch from z"i o :::*: £
. 'y StepOut el shit
Debug menu or click o s To Cimter carr
“Add Watch” icon add Watch.
. Edit Watch... Ctrl+W
— Usually select variable |« auictwsen ShfteF
for which you want to 0. TessResipets =k
Clear All Breakpoints ~ Ctrl+Shift+F9
add watch before 1o ettt o
selecting Add Watch 3 ShowNext Statement
Toolbar Icon __
Cabsforria State Unyersty for Add Watch &ad"
Northridge F—

“Add Watch” Window

* May select single
variable or expression

« Variable or expression
selected before getting
watch window shows in
window

» Can use bottom block to
control debug execution
of program

Californin State University

Northridge

Add Watch

|

Expression:
[m

Context

Procedure: |CalculateLift
Mode:  |URFunctons |

Project:  VBAProject

Watch Type
(¥ Watch Expression

" Break When Value Is True

" Break When Value Changes

26

Watch Window Example

p—r

Watch Watches

Expression Expression Valug Type
G| W 200 Double

Beak vvhen/% :;:113& Eﬂulzjezr g:z;zn

expression Is ’

true

» Window shows current values of expres-
sions (which may be just one variable)

Immediate Window

« Can get values of variables (or expres-
sions) and set values of variables

» Note that “V > 1136" will cause the
program to halt when it becomes true

— Can check variables that caused this value

ralifomia e ey
Calsfornin Nate Tinfverss 27

Northridge

mmediate.
Asks for value of V to be printed 2V
with result of V = 200 200
Asks for value of rho*V~2/2 to be ?rho*v~2/2
printed with result of 38.54 38.54
| Sets value of V in program to 250 V=<0 |
A
Remaining statements repeat 250
value requests above with new|| 2rho*v~2/2
results for V = 250 60.21875

Californin State University

Northridge
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