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Objectives

e Apply good principles of data validation in
spreadsheets

e Understand the principles of Graphic User
Interfaces (GUI)

e Provide some examples to understand simple
GUls
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Why Graphic User Interfaces?

e Promotes better use of your programs by non-
technical users or by your own colleagues

e Users do not have to be familiar with every line
of code in VBA or Matlab to use your program

e GUIs can present only relevant information to a
use r 006 Figure 2: Simple GUI

File Edit View Insert Tools Desktop Window Help

Sample GUI iy, =
Source: Mathworks

Select Data

| Peaks 53
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Techniques to Provide Ease of Use

e In VBA

- Color code and data validation/entry

- Types of controls
e User Form controls
e ActiveX controls

e |In Matlab

- Command window input queries
- Use Matlab Graphic User Interface maker
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VBA Techniques (Data Validation)

e A regular spreadsheet can direct a user to vary
certain number of parameters in the program

e Use color coding and data validation

Runway capa
city.xls

File on the
web server

A B C D E F G
1
2
3
4
5 E(delta j)
6
7
8 Technical Parameters (inputs) Parameter Values
9 Dep-Arrival Separation (nm) d 2:
10 |Common Approach Length (nm) Y 6
11 | Standard deviation of Position Delivery Error (s) (e} 18
12 Probability of Violation Pv 5
13 Cumulative Normal at Pv qv 1.65
14
15 TERP A TERP B TERP C
16 ROT (s) 43 48 59 477 E(ROT)
17 Percent Mix 50 30 20 100 Total % |
18 Vapproach (kni 110 140 145
19
20 ‘Minimum Separation Matrix (nm) Arrivals-Arrivals Airport Type
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VBA Techniques (Data Validation)

e This program allows certain inputs to the user
from a list of inputs (check the Common
Approach Length parameter - Gamma)

e This reduces possible data entry errors

A B C D E F G
1
2
3
4
5 E(delta j)
6
7
8 Technical Parameters (inputs) Parameter Values
9 Dep-Arrival Separation (nm) d
10 Common Approach Length (nm) v 6]+
11 Standard deviation of Position Delivery Error (s) q i 8 |
12 Probability of Violation Fs
13 Cumulative Normal at Pv _
14 l
15 TERP A TERP B TERP C g
16 ROT (s) 43 48 59 10
17 Percent Mix 50 30 20 100 Total %
18 Vapproach (kni 110 140 145
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VBA Data Validation

e Use the Data validation to limit the entry of
numbers into your program

S Lul g2

From From

[G5] connections Ny : & Clear
) Z|A I -

G | Data Validatio

“iE

Textto Remove

B 4

onsolidate What-If Groy|

Access Web  Text  Sources ced || Columns Duplicateq@Validation ~ Analysis ~ >
N UE 59ttln95| Input Message || Error Alert |
F9 v\ Validation criteria

A Allow: E F G

1 |List vl [¥] 1gnore blank
Data: In-cell dropdown

2 between 3
3 Source:
4 1,2,3,4 B3
5 E(delta |
6 [] apply these changes to all other cells with the same settings
7 o] (o)
8 Technical Par Parameter Values
9 Dep-Arrival Separation (nm) ) 2|~ 1
10 Common Approach Length (nm) '
11 Standard deviation of Position Delivery Error (s) ] 18
12 Probability of Violation Pv 5
13 Cumulative Normal at Pv qv 1.65
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Why is Data Validation Important?

e Reduces costly (in desigh and economics) entry
data errors

e Simplifies the use of the Excel spreadsheet
e Make the program more “professional” looking

e Add comments to the spreadsheet to
communicate the steps in the calculations if
possible

e Adding a comments goes a long way to explain
your spreadsheet to others
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VBA Adding Simple Controls

e Two types of controls in VBA
o ActiveX

- Simpler to use
- Good for quick prototyping

e Form Controls
- Require more information (code)
— Better looking
- More powerful
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Excel Worksheet (final program)

@ - v Adding_Two_numbers_macro [Compatibility Mode] - Microsoft Exce
o
. Home Insert

Page Layout Formulas Data Review View Developer Add-Ins Acrobat

oo — ]
1 & cut Arial ~|10 -~ |[ASAR|IF= gl"?)" =) Wrap Text General v ﬂ ﬁj» lﬂ Normal Bad g
—— 153 Copy — =
E=

Paste 4 /B I U~|&E -~ A ||E = =||EE 2| ™@Merge&Center - | | $ ~ % 9 || %8 59| Conditional Format Explanatory ... §
- J Format Painter = = — Fi¥F| = 00 >0 £ rmatting ~ as Table ’
Clipboard ] Font ] Alignment P Number P Style
ci1 v (> £ |

A B C D E F
Program to add two numbers

Programmer A.A. Trani
Date ‘Jan/18/07

Inputs
First number 349
Second number 200 Run

O 00N O, WN -~

10 Output
11 Result 549
12
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VBA or Macros in Excel

e Go to: Tools/Macro
e Then select VBA

Excel File Edit View Insert Format Tools Data Window Help

'6 O 6 Adding_Two_numk
> A | B | C B E B
1 Program to add two numbers

2

3 Programmer A.A. Trani

4 Date "Jan/18/07

5

6 Inputs

7 First number 45

8 Second number 250 [ Run ]

9
N Result 295

11

12
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VBA Code

& Microsoft Visual Basic - Adding_Two_numbers_macro.xls

: File Edit View Inset Format Debug Run Tools Add-Ins Window Help

ME-EH f 2@BR 9 ¢ » n a b &FN ¢ @ nis con
Project - YBAProject
= JE= R 5

=& vonProrect (Adding_Tw ||(Generai . Name of subroutine

=5 Mirosoft Excel Objects Sub Adder () /
B8] Sheet1 {Sheet1)

B8] Sheet2 (Sheet2)
B8] Sheet3 (Sheet3)
&) Thisworkbook

11 7
=53 Modules Sheets ("Sheetl”) .Select // GO tO Sheetl

“; Adding_Two_numbers_macro.xIs - Module1 (Code)

' Prograrmer : Toni Trani
' Date: 09/13/07

2 Module1
Range ("B7") .Select Select the value of cell B7
a = ActiveCell.Value . . . “
| and assign it to variable "a
<
— _ Range ("BS") .Select
b = ActiveCell.Value‘ 
Sheet1 Worksheet = —— Select the value of cell B8
- . c=a+hb . . .
Alphabetic | Categorized | and assign it to variable
m Range ("B11") .3elect q
DﬁsplavPégeBreakFalse ActiveCell.Value = ¢ lt i@
DisplayRight ToL ef False ———— Calculate the value of "¢
EnableautoFilter False End Sub

EnableCalculation True
EnableFormatCon True
EnableCutlining False 1 1
EnablePivotTable False \ S eleCt Cell ]‘3‘ 8”and as Slgn 1t
EnableSelection 0 - xINoRestricti 1

= 0.l to variable “c
Scrollarea

Standardwidth 8.14

Visible -1 - xISheetVisib
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Adding the “Run” Button

e Adding the “run” button requires that you insert
a control button and then assign a macro to
subroutine “adder”

/L"ﬁ d9-o % Adding_Two_numbers_m
ome Insert Page Layout Formulas i i

Data Review View Developer Add-Ins Acrobat

¥ Record Maci jP opertie H J Map Properties :ﬂ[mport ﬁ
Mc E I Q.
ﬁ ) {5 Use Relative Refer QJVewC de & ion Packs <) Export :

& Expansion Packs =}
Visual Macros I ert |Design Source Documen t

Basic 8\ Macro Security Mode T Run Dialog ‘*?F‘eﬁ—::r’\ Data pan?|

Button 1 - ( ﬁrl T rmT7 ;I_Jii ® L —
A i G C D

1 Program to adZ 2% 12\

2

3 Programmer

4 Date Jan/18/07

5

6 Inputs

7 First number 349

8 Second number 200

9

10 Output

11 Result 549
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Assigning the Behavior to the
“Run” Button

e Assign the macro “adder” from the list of
available macros to button “Run”

e Right-click on the button to assign a behavior

Program to add two numbers

Programmer AA. Trani

Date ‘Jan/18/07
Inputs

First number 349

Second number 200

Output

Result 549

Description
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Previous Example
(kicker_with_angleTable 2003.xls)

e Kicker program with “Run” button assigned to a
macro

A B C D E
2 Kick Calculator Chapter 5
3 S. Chapra's Book
4 Programmer: A. Trani
5 Date 11/29/2007 10:38 M AL
6 Purpose: Calculate range and hang time
7
8 Parameter Value Units
9 Initial Speed 30 m/s
10 Initial Angle 50 degrees
11
12 Results
13 Hang Time 4.685 seconds
14 Range 90.349 meters
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Suppose We Add a New Control

e Lets add a slider control to set the values of
initial angle and initial speed In this program

e Procedure:
e Go to the “Developer” tab in Excel

e Go to the “View” toolbox (then forms) in older
versions of Excel
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Adding a New Control (Form Control)

e Check all controls available and add a simple
scrollbar control to the “kicker” spreadsheet

Oa = - ™ ¥ kicker_with_controls [Compatibility Mode] - Microsoft|
—> Home Insert Page Layout F ata i ie eveloper Add-Ins Acrobat
P Record Mac 3 P
ﬁ jﬁu Relative Refer 95
\gs:zl Macros ;Q ST ;lgen Do;;:;lent
Code rols Modify
B4 v ( f||=EBP @O
[ Aa & ablH 8
A ActiveX Controls l B C
R a{fV @ 2
2 Kick Calculat HOA@ER Chapter 5'
3 S. Chapra's Book
4  Programmer: A. Trahi
5 Date 11/29/2007 10:57
6 Purpose: Calculate range and hang time
7
8 Parameter Value Units
9 Initial Speed 30 m/s
10 Initial Angle 50 degrees
11
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VBA Control Example

e The Control is linked to a cell in your

18

spreadsheet

(0n) \=
=

"3\ Macro Secur
Code

&l

Scroll Bar 3 v

A
Kick Calculator

2
3
4
5 Date
6
7
8

Programmer: A. Trani

11/29/2007 10:57

Chapter 5
S. Chapra's Book

Run "Kick"

Purpose: Calculate range and hang time
Parameter Value Units
9 Initial Speed 30 m/s IE{ ° }E I COIltI’O
e 20 dggees
11 e :
1 2 Res u Its ize )l rotectior : operties et ‘ l
13 Hang Time 4.685 seconds N (O
14 Range 90.349 meters I””—Z{
15 w3
16 Angle (degrees) Hangtime (seconds) Distance (m)| ...
17 0 0.00 00.00 i
18 5 0.53 15.93 1
19 10 1.06 31.38 D
19 10 Los| 5138 Control Parameters
21 20 2.09 58.97
22 25 2.58 70.28
Copyright 2015
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VBA Controls : Specify the Parameters
of the Control

P Enter the Format Control @

\V/ al ues Of th e  Size Protection | Properties  web ‘ Control ’
Current value: 24
con t ro I Minimum value: 0 -
¢ Link the || e —
control to a pagechange: 10 2
cell (or cells) s 1842 (22
- { 3-D shading
in your

spreadsheet

QK Cancel
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Add Other Controls to Ease Use of the
Spreadsheet

e Add text controls to specify the range of your
control to the user

e In this case | added 3 text controls as labels

E14 - 5|
A B C D E
2 Kick Calculator Chapter 5
3 S. Chapra's Book
4 Programmer: A. Trani
5 Date 11/29/2007 11:41 AL
6 Purpose: Calculate range and hang time Pl e
7
8 Parameter Value Units
9 Initial Speed 24 m/s & >
10 Initial Angle 50 degrees 0.0 50.0

11 Speed (m/s)
12 Daciilte
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Adding a New Worksheet as GUI
(Graphic User Interface)

e Lets add a new worksheet that acts as Graphic
User Interface

e Lets add information about the problem

e Lets add a new control (a combo box) to control
the initial angle (ai)

e The values of the controls should be stated in
the GUI interface

e Lets add a new worksheet that contains the
values of the combo box for initial angle
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Final GUI for Kicker Problem

1 A B C D E Added Worksheet
2

3 (to show

4

. controls)

6

7

8

S Inputs to the Problem

10 £ > 27 .o

11 oo 00 Selected Spesd () Original Worksheet
12 Speed (m/s)

13

14 2 v

15 Initial Angle (degrees) o Added Worksheet

16 utputs to the Proble
17 Hang Time 062 seconds

18 Run "Kick" 51.621  meters (tO store values
of initial angle)

Range
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Scrollbar Control for GUI

123 - £

Added Scrollbar

S Inputs to the Problem COIItI’Ol
10 £ | ¥ < 27

O NO U WN =

1; 0.0 Specct () Selected Speed (m/s) (t 0O Sh OW th e
=B - initial speed)
15 Initial Angle (degrees) @

Outputs to the Prob

17 Run "Kick" Hang Time 2.062 nds
Un IC ' ) M N kicker_with_controls_rev3 [Conf
1 8 Ra nge 5 1 ‘62 1 m et ~ Home Insert Page Layout Formulas Data Review View ‘ Developer I Add-Ins Acrobat
ecord Macro
i s i ren

1 9 l'%‘— % [%F Properties E '} Map Properties Bﬂlmpon OE
erences @View Code % Expansion Packs g’j Export
Insert |Design ) Source @ Document it
20 - Mode # Run Dialog §Refresh Data [ Panel
Form Controls XML Modify
21 B sEo
22 (" Az & ablH £ C D

ce .~ Values for Intial Angle .~
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Combo Box Control for GUI

123 - £

Added Combo

S Inputs to the Problem BOX ContI‘Ol
10 £ i 27

O NO U WN =

11 0.0 50.0 Selected Speed (m/s)
12 Speed (m/s) (tO ShOW the
= e initial angle)
14
15 Initial Angle (degrees @
16 uts to the Problem
17 Run "Kick" Hang Time 2.062 sec ndsg
Oa) Dsalise kicker_with_controls_rev3 [Con
18 un Ic Range = Home Insert Page Layout Formulas Data Review View ‘ Developer I Add-Ins Acrobat
5 [%F Properties 7 Map Properties  [FfImport
1 9 g‘ % @Vie: Code E é Exp:nsio: Packs g’jEx:ort @é}
20 lnsvert DJ;?: # Run Dialog source @} Refresh Data ‘ Dopc:r::fnt
n XML Modify
21 SEITD
22 [ 4z # abl[[HCH C D

ce .~ Values for Intial Angle .~
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Combo Box Connection for GUI

123 - £

Connect Combo
Box with
worksheet
(Values for Initial

Angle)

O NO U WN =

S Inputs to the Problem
10 £ . 27

11 0.0 50.0 Selected Speed (m/s)
12 Speed (m/s)

B
I angle values (degrees)

‘m N m‘m‘a w N‘

4
\

TRERRERRE

Initial Angle\(degrees) @
Outputs to the Prgblem

Hang Time 2.062 seconds
Range 51.621 meters

saatasisesseeseesnpNgy
JGHRS DRSS BN GG RENRES NG

4 < » »|_GUIFor Controls  Interface .~ Values for Intlal Angle *
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26

Display Outcomes in the GUI

123 - £ |
A B c D E

1

2

3

&

5

6

7

8

S Inputs to the Problem

10 £ i 27

11 0.0 50.0 Selected Speed (m/s)

12 Speed (m/s)

13

14 22 v

15 Initial Angle (degrees) @
16 Outputs to the Problem

17 ) \ Hang Time 2.062 seconds
18 Run "Kick" Range 51.621 meters
19
20
21
22
23

4 4 » »|_GUIFor Controls ~ Interface .~ Values for Intial Angle %0
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GUI Resources

AskTog — Essays on good design and a list of First
Principles for good user interface design. The author,
Tognazzini, is a well-respected user interface designer.
http://www.asktog.com/basics/firstPrinciples.html

o Galitz, Wilbert, O., Essential Guide to User Interface
Design. Wiley, New York, NY, 2002.

e GUI Design Handbook — A detailed guide to the use of
GUI controls. http://lwww.fast-consulting.com/GUI
%20Design%20Handbook/ GDH_FRNTMTR.htm.
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GUI Resources (More)

e Usability Glossary — An extensive glossary of
terms related to GUI design, usability, and

related topics. http://www.usabilityfirst.com/
glossary/main.cgi.

e UsabilityNet — Covers design principles, user-
centered design, and other usability and
design-related topics. http://

www.usabilitynet.org/management/
b_design.htm
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