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What is mlib 3.8?

Mlib is GUI(Graphical User Interface) based data visualization library on MS Visual C++
1. Input and output of text or number through edit box
2. Checkbox or radio button for flag condition Setting
3. 1D drawing or 2D image of array data
4. Animation of objet with simple shape
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Microsoft Visual Studio

Microsoft Visual Studio is an integrated development environment (IDE) from
Microsoft. It is used to develop computer programs, as well as websites, web
apps, web services and mobile apps.

Visual Studio supports many programming languages such as C++, Visual
Basic.NET, C# etc. This lecture uses only C++ for Windows application.

The most basic edition of Visual Studio, the Community edition, is available free
of charge. The Express edition is older version and is also free.

/ Up-to-date

Visual Studio Community 2019 . finished
Visual Studio Community 2017 Visual Studio Express 2017

Visual Studio Community 2015

Visual Studio Express 2010
free, Light size ( you can choose free, Heavy size(many programing

programing language) language is install)

Whichever you can use.
Community 2019 is recommended.



How to install Visual Studio Community

‘Visual Studio community 2019’ can select programing language or development
hardware such as web application, android or iOS.

You can learn Visual Studio Community below
https://docs.microsoft.com/en-us/visualstudio/?view=vs-2019

Download ‘vs_Community.exe’ which is an on-line install application of
the up-to-date version of visual studio community (Now = 2019)

Execute ‘vs_Community.exe’. After system check, the following window will open.

| The language of the
A A =L LTUET - Visual Studio Community 2019 - 16.3.7 i n Sta | | e r d e p e n d S O n

[workload] | component | [language | [ Install directory | _
Wb e 5SOE @ A2 A )LD |anguage environment

v Visual Studio M7 TF 14—

ASPNET & Web B3 Azure (VEE e e ; f PC
@ ASP.NET Core, ASPNET, HTML/JavaScript, 55 F— A o £ 50 N Framenok EERLEDDSE s TR o your .
(Docker S M22) BEBUT, Web PT 1775 TURESES Y — AAFROIE0 Azure SDK. Y—ILo B3R Visual Studio DEFBVRE 1)L TR

; mp— Select tabs.
TR T T e Workload and language are important.

(1= MNodejs 5%

Windows (3)

pes——— F (T - v/ In workload tab, only C++ desktop environment

MNET Core & NET Framework &3IC C#, Visual Basic. F# MSVC, Clang, CMake, MSBuild &, BIRLIYILE

ZEHLT. WPF. Windows T — /[y, IW—)L F... @EHLUT. Windows BOEFD C++ PTUZTEILEL... Should be Checked

=)=l Windows TSw T+ — LS
C# VB, EfiF C++ ATz =2 BE2 T/ (-l
Windows TS5 w hIa —LDF T U4 —3 SEER L.

In language pack tab, you can choose any multiple languages.

C:\Program Files (x86)\Microsoft Visual Studic\2019\Cammuni ity Z=..

FITI B L. BRI Visual Studio @I—4/=z®2/“_¢2\| CEEIBIEIT BNFTF. T, Visual Studio ZEAULTHOVI Moz 7ES
D20—F9 SiReE B}Eﬂiai"x'g’ OV T IS )51 [ AF RT3 ALEEmD LB, IS
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How to install Visual Studio Community

Visual Studio Installer

A A —ILiEd {EFAalAE

@fsual Studio Community 2019 ) —EEIE FRERITRR

00— B L ehESEdr: 1,72 GE/1.72 GB [ 7 MB/FE) F . At P -
HO0— L THERER 1.72GB/1.72 G (7 MEB/FZ Microsoft C++ Team At CppCon 2019
88% Videos Available

i — L TFaATED JEw A T — 000 -
A2 A =L LTWET: ) (W —Z 0/0 Last month a large contingent from the...
0% 11 B

o — = = MeE11E182ER
Windows & 2 FEVERELTVLET . =
AL LB ER TS Announcing the Azure Boards app for

Microsoft Teams
-2 J—k Developers today rely on communication..,

2019105 308 KEH

Start building with Azure Cognitive Services
for free

~JTHBEET TR Microsoft Developer
i

Community & Z BEELVERE <A Visual Studio

Ai— hCEBEEhE L IEEL.

A A P—T— I—Z= 2 23.2217.1010

Wait for 30 minutes

After completing install and restarting PC, you
can find the following application in start menu.

Visual Studio 2019

| e
n
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How to start Visual Studio Community 2019

Hereafter, the instructions is done under Visual Studio Community.

=

Visual Studio

Start with a familiar environment

Development Settings: | General

General

ChDDSE‘ }"DUF O lavabcript

Wisual Basic
@ Blue Visual C#

o) Visual Studio Visual C++

Web Development
Web Development (Code Cnly)
= [ [

) Dark ) Light
Dq suzl Studic I:-a'."is.JEIB-mﬂia

Y¥ou can always change these settings later.
¥

When you firstly start Visual
Studio Community, passing
sign-up dialog,

the following dialog appears.

__— Choose Visual C++.

When you make an executable
application working on Windows,
a project for visual C++ should be
created for one application.

Start Visual Studio.

/

C  Start Visual Studic 4




Project wizard

A project in ‘Visual Studio’ is container including C-source files,
header files, linker, debugger or etc.

Visual Studio 2019

Open recent Get started

As you use Visual Studio, any projects, folders, or files that you open will show up

Bt for quick sccess, él Clone or check out code

You can pin anything that you open frequently so that it's always at the top of the ELaHE o an colink fepasitony ik G0

list. or Azure DeyOps

If you want to open an eX|st|ng @9 Open a project or solution
Open a local Visual Studio project or sln file
project, click here. F .

-, Open a local folder
Mavigate and edit code within any folder

"'@ Create a new project

Choose a project template with code scaffoldin
/ o get started

Continue without cods =

Click ‘create a new project’.é



Creating new project(1)

Caution: you have to strictly follow the following instruction
to create new project.

Create a new project

Recent project templates

A list of your recently accessed templates will be
displayed here.

All Languages

Pl

- All Platforms - All Project Types =

‘—:I""" Empty Project
h Start from scratch with C+ 4 for Windows. Provides no starting files,

Console App

Select ‘Windows Desktog Wizard"."

\

Windows desktop application is
a GUI based application.

The wizard makes a template
program of Windows application.

Run code in a Windows terminal, Prints "Hello World" by default.

C++ Windows Console

E‘fl' Windows Desktop Wizard

Create your own Windows app using a wizard.

C++ ‘Windows Deskiop Console Library

F*  Windows Desktop Application

A project for an application with a graphical user interface that runs on Windows

C++ Windows Deskiop

Fﬁ' Shared l[tems Project
@ A Shared ltems project is used for shanng files bebween multiple projects,

C++ Windows Android o5 Linux Desktop Conscle Library
WP Games hobile
s Next
L
—

N

Back Mext




Creating new project(2)

Configure your new project

Windows DESktGp Wizard C++ Windows Desktop Console Library

/ Enter project name.

Location

CHlsers¥miwa¥source¥repos - |
F V\ | v

S— Make sure location of project.

Praoject1

I:' Place solution and project in the same directory

The home directory of this project is created
in the lower level of this directory.

Caution:

all the C-source file or header file which
you need should be placed at the home Next
directory. s

I
T8
N__/
N




Creating new project(3)

Caution: you have to strictly follow the following instruction
to create new project.

Mlib is C-based header files with many functions for visualization.

Windows Desktop Project
It also plays a role as a

template program of wricionsee ~ S€l€Ct Desktop Application.
DESktOp application, Desktop Applicatioh [.exe) >

Additicnal Dptltrr'l

Precompiled he L.\ Check Empty project.

Here, you have to select ‘Desktop application’ OK
and check ‘Empty project’. ok ) cancel




How to install Visual Studio Express 2017

Visual Studio Community 2019 is up-to-date version. But ‘Visual Studio
Express 2017’ is also available.

Here, it is introduced how to install ‘Visual Studio Express 2017’
You can easily find ‘Visual Studio Express 2017’on web

ﬁ(@rcctn‘able file ‘vs_WDExpress.exe’ is an installer for multi languages.

After install vs_ WDExpress.exe, the followmg window will open.

=0 X

A AR ILLTWET - Visual Studic 2017 Desktop Express - 15.9.17
A b—)LOER
A > A =)L

Visual Studio @-f » R b—JUITENMDEE/ (v 4ZENTET LN TEET. v Express for Windows Desktop

i SN e | Please select your favorite
ssu7e  [talian SEREEST. WP, Winfoms. W2 3E0T1

Feralh e S e | language.

P weE German R—bEBATVWET.

MILOE

ss2z2%  French . .

Language of this window Available for multiple languages

=7 oglish depends on language

environment on your PC :
o Y Click Install

57
C:\Program Files (x86)\Microsoft Visual Studic\201 T\WDExpre ==

£73L, BRUI Visual Studic D7 4 52 VOS5 PUAICART ST LITRDET. . Visual Studio

EEALTROYI ST _”:F'S“j/:! FESESRTRESNET. CDOUD hj FRE-—FJI—T<cBET
ZEAE ;I‘Jﬁ@”éj/t/?l EQZ’“&}O BHCSEYASNTVET. #7934 T. cNams
AESAICEEET B &k

L BEGESOSITY




How to install Visual Studio Express 2017

Visual Studio Installer

0
5

|J..

) Visual Studio 2017 Desktop Express

Ary.O—BRLTWETD: 1.5 GB/2.55 GB {12 MB/FL)
SO0 ——
A A P—ILLTWET: JIwd—2 2104331

13%  ——

Microsoft.Net.4.5.1.TargetingPack

—EE=ik | [ G S I S b=l )

{EF3 0] EE

) visual Studio Enterprise 2017

15.9.17

H=E b e amd - \EEE oy ORI Y
SEdE Fé. xS ERREDTF— AROREEDTZHE Microsoft DevOps
vy it

WG —=e3

_ 'Wait for 20 or 30 minutes

After completing install, you can find the following
application in start menu

& A o 4

KD E!

AFIERES. BEJ—2 07K
— T REMOY—ILE R D SI80.
EREATAUICCERUET.

W Learn
BEoERTEVEESEhSERE
ERLSEEFT. E0LDRHICE
I Fa—RUTIL. BEFA.
LTI O—RERDERTVE
E

i] Marketplace
Visual Studio OARIEREEEIZ. FLLY
T2 /0ZatR— EEiL.
nESEH—EALEASLT. &
VETOANUI O A HEET I
HIEIHET,

1.18.1104.625

L=y
bq V5 Express 2017 for Windows

Desktop



How to start Visual C++

Whichever you install, the following instruction is same.
When you make an executable application working on Windows,
One project is needed for one program.

4] Start Page - Microsoft Visual Studio Express 2017 for Windows Desktop YH &  Quick Launch (Ctri+Q) P o= 0O X

Edit View Project Debug Team Tools Test Window Help Sign in H
| P T T T TS > s £
Left click.

<l Start Page & X Solution Explorer = &+ X

Select Create New [E
Project. Get Started = Open

Get code from a remote
e e e S R S e e e e version control system or
1 earm about new features in Express 2017 for

; o open something on your local
Windows to f ;

See what's new in the .NET Framework Checkout from:

Explore what's new in Visual Studio Team Services ¢ Azure DevOps
PFOJECt |n VISU8| StUdiO fa] Open Project / Solution
is container including c- Recent
SO u rce fl Ies’ h ea de r fl Ies’ The projects, solutions and folders you open locally N i pro']e':t

. appear here. Bamieh prrect Earan 3
linker, debugger or etc. Search project templa P
The remote host for Git repositories and other
source control providers will appear on the recent
list of other devices you've signed in to. The new project templates
you use appear here. The |-

Recent project templates:




Creating new project

Caution: you have to strictly follow the following instruction
to create new project

1. Select Visual C++ - Click Windows Desktop

i New Project / lM"

b Recent *  Sort by: | Default b Search (Ctrl+E) P~
F ++ i 5
s h Windows Console Application visual C++  Type: Visual C++
b Visual C# e A wizard that can be used to configure
Dynamic-Link Library (DLL Visual C++ Y icati i
b Visual Basic ‘ﬁi! Y ry (DLL) - ?uif;?m?n'ﬂimn or library that
4 Visual C++ s - _ :
T | Static Library Visual C++
Windows Desktop
e
CLR Windows Desktop Application Visual C++
Teskt e

Other

+
i‘ | Windows Desktop Wizard Visual C++
S0L Server

) Other Project Types _ 2. Click Windows Desktop Wizard

Mot finding what you are looking for?

weven st 3. INPUL your project name as you like
MName: Projectl / 4 OK

Location: Ci¥lsers¥miwa¥source¥repos - | Browse...

Solution name: Project1

Cancel




Windows desktop wizard

Windows desktop application is a GUI based application.
The wizard makes a template program of Windows application.

Mlib is C-based header files with many functions for visualization.
Moreover, it also plays a role as a template of Windows application.

Here, you have to select ‘Windows application’ and
check ‘Empty Project’

X

Windows Desktop Project . .
1. Select Windows application

Application type: Add common headers for:

[]amn

MFC

| Windows Application (.exe -

Additional Options:

EJ--Empty Prcjéct)\

2. Check empty project

Precompiled Header

Security Development Lifecycle (SDL) checks

—— 3. Complete

Ok ) Cancel




Initial screen of project

File Edit Miew Project Build Debug Test Analyze Tools Extensions - Project2 . O o
Window  Help
S0 -0 | B2 HEM | = e s | Debug =~ =86 =~ P Local Windows Debugger v| g = |& Live Share <

Solution Explorer
co@B- o @ K-

Search Solution Explorer (Ctri+:)
fa] Seolution 'Project2’ (1 of 1 project)
4 [%] Project?
[ =@ References
m External Dependencies

Header Files Make sure solution explorer

Resource Files

When Project name is Source Files like this
Project2

¥oq|oo)  Jalojdixg Jaslag

(Mame) Project2
Project Dependencies

Project File C¥lsers¥miwa¥source¥repos¥Project2¥Project2¥Projeci2vcx proj

Root Namespace Project2

(Name) Make sure the home directory of this project

Specifies the project name.

] This item does not support previewing 4 AddtoSource Control = &,



Confirmation of project creation

You have to confirm the location of the home directory
C:¥Users¥username¥source¥repos¥Projeth@ojeth

Caution: Not one or two level lower
Using Windows explorer,

tf— » miwa » source » repos » Project? v 0

find your home directory. o . ﬁ ] E
The project name is Vs 2019/11/02 14:23 7747
assumed to be ‘Project?’. Project2 2019/ 11/02 14:23 prid,
e Project2.sin 2019/11/02 14:23 Microsof

Project name = home directory

View inside the home directory.

f- » miwa » source » repos » Project?

{
C

Caution: o —
All the C-source file or header IE" |
. . Project2.vcxproj 2019/11/02 14:23
file which you need should be . L .
. Bl Project2vcxprojfilters 2019/11/02 14:23 \
placed at the home dlreCtO"V- 8 Project2vcxproj.user 2019/11/02 14:23 F

B milib.h 3019/11/01 19:32 C

//' b 2019/11/01 19:24
£ 3

Add ‘mlib.h’ and ‘def.h’ huere manually.



Registering files to project

As the project is empty, so some files should be registered in project.

Solution Explorer can view header files, resource files, source files to use

for the project.

Register mlib.h and def.h
in Header Files.

Solutien Explorer
DE- |- B S
Search Solution Explorer (Cirl+:)
] Solution 'Project?' (1.of 1 project)

4 [%] Project2
p =H References

5| Header Files

How to add
Right Click Header files

Select Add
Select Existing item

Select mlib.h and def.h copied
at home directory

- RESCUICE Files Add '.*a New ltem...
4 Source Files *  Class Wizard... Ctrl+ Shift=X \'13 Existing ltem..

g o THE @ New Filter
Solution Explorer [RE=TGR=A=1L i
1 New Solution Explarer View Class...

Cut Ctrl+X | Resource...
e [} Copy Cirl+C .
= |2 [ M | Paste Cirl+V

SCC Files True| ¥ Delete Del

E Ge I
i Rename
(Mame) Hea:

Filter hchh &  Properties Alt+Enter
Unique Identifier ({93995380-69BD-4b04-B8EB-625FBES2EBFE} |

Header Files Filter Properties ;

-

(Name)
Specifies the name of the filter.

Ctrl+Shift+ A
Shift+Alt+ A

If you use other header files, you should also copy them at the home directory

and add them in Header Files.

After registration, like this. —'I b R mibh

E LA LT 13l Li'l__l_"__l | S B I Y ]

Header Files

W

P [R defh

Dﬂl.'ﬁl [N~ Ellﬂl.'



Registering new files to project

Create an original C-source file.

How to add

Right Click Source files
Select Add

Select New item

‘Add new item wizard’ open

Add New [tem - Project2

4 |nstalled Sort by: | Default ~ [

"
|-_'| C+= File [,cpp) Visual C==
+

&+
|E| Header File (.h
ﬁ: C++ Class

4 Vizusl C++
Code
Formatting
ATL
Data
Resource
Web
Liility
Property Sheets
Test
HLSL

Graphics

Vizual C++

Vizual C++

P Qnline

2. Enter file name

< |Sourc e.cpp ) |

I C¥lisers¥miwa¥source¥repos¥Project2¥Project2¥ = |

Mame:

Location:

MNew Hem...
Existing ltem..

Mew Filter
"?3 Class...

Resource...

Search (Ctri<E)

Type: Visual C++

Creates a file containing C+

1. Select C++ file

Browse...

[ @ bxternal Dependencies

4 o] Header Files
o [5] defh
o [B milib.h
25 Resource Files
= - Source Filas
Ctrl+Shift+A | Add
Shift+ Alt+ A E-,t‘ Class Wizard...
Scope to This

Mew Solution Explorer Vie

| &b Cut
| [} Copy

A new source files is created
in the home directory.

dTF niwd F o HULILE F o TR F PridjeL e

like this
Ml Project2.vexproj

BJ Project2.vcxprojfilters
4 Project2vcxproj.user
*++ Source.cpp

[ mlib.h

defh



Editing program and build(compile)

2. Start compiling and executing by this button.

File Edit View Projectt Build Debug Test Analyze Iusg Extensions - Project2 . O %
Window  Help
e - B W D~ *| Debug ~ =x86 @-ﬂ(al Windows Debugger ~ | 5 = : |& Live Share a
gj milib.h source.cpp™ # X * Solution Explorer * 0 X
m Y I I "
“;? |E_|F'roject2 _ e | (Global Scope) =] 7 e~ -5 @ o
= 1 e
g _: Search Solution Explarer (Ctri+:) P -
- o o fg] Solution 'Project2' (1 of 1 project)
g 1. Edit C-source file as follows. 2 [ Project?
g
4

[+ =B References
b Fm External Dependencies
4 Header Files
[ defh
b [@ miibh
Resource Files

#include "def.h"

#include "mlib.h"

int main(int Number){
Printf("Hello World!");

4 Source Files
+4 Source.cpp

Cutput

Show output from:  Build

il

\ 3. If build(compile) error exists, error messages
appear here. Make sure C-source file.

4 ¥

7 Ln1 Col1 Ch1 INS # Add to Source Control -!’1




Building(Compiling)

File Edit View Project Build Debug Test Anpalyze Tools  Exiensions - Project2 . O %
Window  Help
a2 - -2 W © - -| Debug -~ =86 = P Local Windows Debuggerv' o < : |& Live Share (s
g milib.h Sourcecpp ® X = Solution Explorer = 0 X
i 5 i I W
pl BlProjecz -] (GlobalScope) -1 2 DE- B-5a@m o
= 1 El#include "def.h” =8 _ S S o
5 2 ‘-FiI'IClLIIjE "ﬂ'i-lib. I_I1| a }Eﬂrl\_h _n_.|L,IIDI'I E#F-‘|C.FEI' "\_'.Il_l_l w
- 3 Elint main{int Number} { fa] Solution 'Project2' (1of 1 project)
E" 4 Printf("Hello World!"); 4 %] Project2
g -

L} P =B References
b Fm External Dependencies
4 | Header Files
b | TS S

Repeat program until there are no build errors.

P Source Files

T

b *++ Source.cpp

10 = © Noissues found Solution Explorer =GRS E1lli=s

Shitpol Properties
Show output from:  Build bl

= Build started: Project: Project?, Confizuration: Debug Win22 ------ —

| #3ource. cpp ;E" y

1:Cr¥lzers¥niwa¥source¥repos¥Project 2¥P roject 2¥50urce. cpp (3. 2800 warning C4326: ret
1:3Project?.voxprol -3 Ci¥llsers¥niva¥source¥repos¥Project 2¥0ebuzi¥Project 2. exe

120one building project “Project?.voxproi™.

========== Build: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped ==========

™~

If compile passes, The messege “1 succeeded, O failed” is shown.
| After that, the program will be executed at once.




The following window opens. This is a basic window of MLIB.

Executing Mlib

B Mlib for C++ Language (ver 3.7) = O >
_ Push button — A
Push Button( ‘ Push Butfton Push Buttonz /
| EditD ™ Check Boxd ¢ Radio BuftonD Memo window
o, \ \ .
| ‘ Editz E— ——
Check box  pqdi
: adio button
Edit box
When you click any pushbutton, the program is executed.
B Mlib for C++ Language (ver 3.7) . O >

Push Buttonl Push Button

Fush Bufton?

| EditD I Check Boxl

| Edit]

| Fdit2

¢ Radio Buttonl

Hello ‘wWaorld!

“Hello World!” is displayed in the memo window.




How to use Mlib

def.h manages constant, global variables and window conditions such as the
number, position and size of the pushbutton, edit box, check box etc.

mlib.h receives and processes messages for window action from Windows
system and includes many function groups for data visualization and drawing a
simple shape and text.

y,
source.cpp is a main program which you should edit. h
The main program should include one ‘main()’ function.
When any pushbutton is pressed, the ‘main()’ function is executed. )

The numerical value (0,1,2..) for pushbutton number is passed to argument
‘Number’ of ‘main()’ function.

The processing in each pushbutton can be changed by the numerical value of
argument ‘Number’ .

Caution: In source.cpp, the include statement for def.h should be
ahead of that of mlib.h.



Initial setting of window

def.h sets an initial condition of the window.

f defh® + X Rilsiy Source.cpp
'E"ﬂ Ml Project2 -|  (Global Scope) - =
=l 1 =#include<windows.h> IES
% 2 #include<tchar.h? =
i 3 #include<stdarg.h> |
E‘* 4 #include<math. > 3
o 5 | | #include<stdio.h> . . .
g e The number of pixels in height(MAINWIN_W) and
7 JEEEEFEESEEEEFFEEFELEFLEIBLEILEIE S . . o .
S e window perameter seriine o IN Width (MAINWIN_H) of main window.
g JEFEEREREE R R EREEEEERERER R ER e
16 #define PROGRAM _TITLE "Mlib for C++ Language (wver 3.7)" /f Caption of Title bar J
11 #detine MATMWIN b 1EIEIEI}  fblidth of main window (im pixel)
12 #define MAINWIN H 78@ //Height of main window (in pixel)
13
14 #define PB_NUM 3 Push button
15 gdefine CK_NUM 1 Check box
16 wa=rine gOM 1 o~ Radiobox  Set required number of buttons or boxes
17 gdefine ED_NUM 3 Edit box
18 #deftine ST_NUM g Static in main WindOW.
19
iz ] JEEEEREREREEE
21 /¥ end ® I
23 JEEEREEEERTEE ]
23
i eeeeeeeeeeeeennnesy, - Other constants should not be changed.
! /
25 /*  Constant (MNever change) */
2,‘: llr:::x:t:-;xx::xs$:x=:s$$;x:t>s$x::x$$::—::s;
27
28 #define FIGMAX 20 1174 F2 7042 FOCE S ROEAH _
29 #define PALLET_NUM (8%32) //20BHRODAS— Vv JOEHE (8~256F T TaDEHEEE)
38
31 2define BUFSIZE W 81 HAED A 2 FODKEFEH
32 #define BUFSIZE H 1824  //ATEI1 FOOTETE

The position or size of each button can be changed
by Components() function defined latter.



B Mlib for C++ Language (ver 3.7)

Push button

Fush Buttonl

Push Button

| Edit
I

C A1

T Check Boxl

" Radio Buttonl

1 el wor  PuUsh button executes the
. Push ButtonZ [ )

main program.

If push button 1 is clicked, the argument ‘Number’ of ‘main’
function is set to be 1.

Memo window

O

X

Hello Waorld!

This area can scroll down.
You can check the previous output by a scroll bar.

Memo window is output area
of Printf() function which is
compatible to printf() function.



Check box

1 | ‘ Push Butfon | ‘ ush B If you click the check box, a check mark is switched.

ith  ~ Check Boxi  © Radio You can refer the check condition in main program.

. by the global variables .

it1T W Check Boxl " Radic
— SCK[ checkbox number ].chk
itd I Check Box? ¢ Radio

When a check box is on or off, the value is 1 or O, respectively.
In the above example, sCK[@].chk=1 sCK[1].chk=1 sCK[2].chk=0

Radio box
1 Some radio boxes should be grouping.
KBoxdl  © Radio Buttond One is selected in the group by clicking the radio box .
k Boxl  © Radio Button] If you click a radio box, only the selected box is marked.
kBox2  Radio Buttor2 | You can refer the select condition in main program.

sRD[ radiobox number ].chk

When a radio box is on and off, the value is 1 and O, respectively.



EDIT BOX

| | | | | Edit box will hand over a value entered in the

w " Check Boxl  © Radio  hox to main program.

17 It can repeatedly execute the main program
|
with changing a parameter of the program.

int Get _int(int 1) b=Get_int(1);

double Get double(int 1) a=Get_double(2);

These functions allow us to convert the string of the edit box specified by the
argument ‘i’ to an integer or double precision value which is returned as a return
value. When the string is not a numerical value, zero is returned.

void Set_double(int i , double x) Set_double(®,1.2);

This function can output a double precision value to the edit box specified by the
argument ‘i’ When the string is not a numerical value, zero is returned.

void Set_char(int i, char *Buffer) Set_char(@,”ABC”);
This function can output a string specified by character type array variable ‘Buffer’
to the edit box specified by the argument ‘V’.




Example 1

Create a program that assigns the values entered in edit box #0 and edit box #1 to
variables ‘@’ and ‘b’, respectively, and outputs the following calculation results in

edit box #2.

int main (int Number
button#0 -2 a-+b ( ) )1
double a,b;
Push Buttonl Push Button? |: a=Get_dOUblE(@);
L URLiCec ot b=Get_double(1);
T .
Addition
= switch(Number){
button#1 = aXb case 0O:
Push Buttond Fush Button1 [ Set—dOUble(z’a+b);
break;
| 10 Check Boxll ¢
—3 N case 1:
break;
button#2 =2 a—=—b case 2:
Push Buttonl Push Button? Fush Button? - Set—dOUble(z’ a/b);
break;
| 10 T Check Box0 ¢ Radio Buttonl
— }
| =  Division - }




Graphic Window

— Graphic window
/A window where the figure is drawn

% such as line, circle and rectangle.

Graphic window has the co-ordinate in pixel unit.

Left upper corner is origin point (0,0).

The width and height of graphic window can be referred
by the global variable sGW.w and sGW.h, respectively.

|0 —

Multiple figure windows can be created
~in the graphic window.

TS S

I — Figure window

- N T LT e Set_figure() function can

| _ T / 1 create figure windows.
7,65 P9 B Hmwﬁw.-/wm#_r Each window has an

individual x and y-axis.



Free Drawing in Graphics Window

void Line(int x1,int yi,int x2,int y2) | (16,20)

Draw a straight line in the graphics window

(x1, y1) are the coordinates of the start point. (50,100)
(x2, y2) are the coordinates of the end point. Ex.)Line(10,20,50,100);

void Rect(int x1,int yl,int x2,int y2,int bfflug)

Draw a rectangle in the graphics window Ex. Y Rect(10. 20.50.166. 1)
(x1, y1) are the coordinates of upper left corner. x.)Rect(10,20,50,100,1);

void Circle(int x1,int yl,int x2,int y2,int bfflug)

DravY f;m ellipse thz.:\t touc.hes the rectgnglg Ex.) Circle(10,20,50,100,1);
specified by coordinates in the graphics window. (10, 20)°
J

Definition of coordinates is the same as above.
O : Only the frame. Do not draw inside the frame.
bfflug

. (50,100)
1 : Fill the frame with the specified color
others: Fill the frame with the white color.

These function used colors and line type specified by Plot_pen() function



Creation of figure window

7

Figure window is a sub-window for graph creation in the graphic
window, and each figure window has axis value
independent to co-ordinate of the graphic window.

\

The functions concerned with graph is applied for a figure window

\

void Set figure(int il,int i2,int n) |

Create figure windows with alignment like a matrix .
consisting of the number columns ‘i1’ and rows i2’ 115

12
|
4 5
H - B
Each figure window is numbered from 1 to i1*i2 as N

. ) . SpeCifiec(Window
shown in the figure. Left upper position is #1. Ex.) Set figure(2,3,5);

The number of the current figure is specified by the argument ‘n’.
Once the axis range is fixed, the axis range is used after the second time.

In each figure window, Set_figure() should be called at least once
before plot functions are called.

Even if the number of plot area is 1, ‘Set_figure(1,1,1);,’ should be called.



How to draw 1D graph

The most easiest way to draw a 1D graph is to call ‘Plot1d()’ function.

Plot1D function draws a bent line connected with values of array elements
specified by a double precision variable array

void Plotild(double *yn ,int n) Ex.) Plotld(x,100);

yn: array variable name defined by double precision type
If you draw a line from the element number of 10, it should be specified as &yn[9] .
n: The number of elements to be drawn.

Example 2

| Fdit2

st The value labels in Y-axis are
st shown automatically with
wrappropriate range.

6000
3000

4000+

Quadratic curve‘is drawn by
100 points ofthe array a[].

3000+
2000+

1000

0

X labels are not shown because this
function does not have x-axis.




How to draw 1D graph with x-axis

In order to draw 1D graph with x-axis, ‘Plotxy()’ function is used.

void Plotxy(double *xn , double *yn ,int n) | Ex.) Plotxy(x,y,100);

xn: array variable name defined by double precision type for horizontal axis.
yn: array variable name defined by double precision type for vertical axis
n: The number of elements to be drawn.

| LUIL

Example 3

Sine curve is drawn

02 r
04 r
06

0.8 -

0 01 02 03 04 03 0.6 0.7 0.3 09

The X-axis labels are also shown automatically




Setting of Axis

void Axis _ycap(double min, double max, char *1label)

void Axis xcap(double min, double max, char *1label)

Set Y- or X-axis display range and display numerical labels, and captions
min : minimum value to be displayed in Y- or X-axis .
max : maximum value to be displayed in Y- or X-axis .
label : string for caption in Y- or X-axis (less than 100 characters)
Ex.) Axis_ycap(-1,1,“Time [s]"); Axis_xcap(-1,1,“Amplitude [V]");
Plot functions called after setting follows the specified display range.

Font specification

Font used in graphic window can be changed in main program before output.
The font information is defined as global constant as follows.

TIMES, CENTURY, TAHOMA, SYLFAEN, MS GOTHIC,
MS PGOTHIC, MS MINCHO, MS PMINCHO, etc

Ex.) 1lstrcpy(Used Font,TEXT(“MS GOTHIC”));

If you use Italic font, a global variable ‘Italic_Font_Flug’ should be 1

Available font

The Font size is also specified a global variable ‘Used_Font_Size’
Ex.) Used Font_Size=10;



Example 4

B Miib for C++ Language (ver 3.8) — O =

Push Buttond Push Button] Push Button?

| Editf0 ™ Check B ¢ Radio Buttond

| EdifT =
| Edit? < >

-0.2 0 0.2 0.4 0.6 0.8 1 1.2
Tune [s]




Decoration of drawing (1)

void Plot pen(int pf, int pw, int pc) Ex.) Plot_pen(0,0,1);
Specify the color and line type to draw in the graphics window.
pf : pw: pc:
0 — Solid line The thickness of the pen. 0-Black  4- Yellow
1 — Dash line Specify an integer value 1- Red 5- Magenta
2 — Dot line in pixel. 2- Green 6-Cyan
3 — Dot-chain line 3- Blue 7- White
4 — Two-dot-chain line 8- cycle color

Once this function is called, pen setting is kept for subsequent drawing.

void Clf(int clflug) Ex.) Clf(1);

Erase figure window or graphic window.

(-1 Draw only the frame of the current figure window (do not erase)

© Erases the current figure window, and the axis information remains.

clflug < . : : : . :
1 Erases the current figure window including axis information.

L 2 Erase the graphic window including all the window information



Decoration of drawing (2)

void Text draw(double x , double y, char* text);

f5l) Text draw(10,200,”sin”);

Paste the string specified by argument ‘text’ in the figure window.

The position (x, y) is based on the coordinates of each axis in the specified
figure window.

Can be used to express information such as graph titles and legends

void Grid on(int grflug) f51) Grid_on(3);

Draw auxiliary lines on the figure window.

Draw a straight line based on the position with the numeric label.

call after setting the axis information such as maximum / minimum value in
each axis. (Plot () function, Axis_ycap (), Axis_xcap ())

—

0: Draw grid line at only O level for y-axis
1: Draw grid line only for y-axis

2: Draw grid line only for x axis

3: Draw grid line for both x-axis and y-axis

grflug <




Decoration of drawing (3)

void Aspect ratio(double ax, double ay) 1) Aspect_ratio(1,1);

The default figure window sizes are evenly allocated according to the number
of windows determined by the Set_figure() function.

The window size is changed by a specified ratio represented by (width: height)
= (ax: ay) within a range that does not exceed the default size.

Must be called before plot function.

void Legend(char* text, int posflug) #51) Legend(*“a|b|c”,4);

If you draw continuously by Plot () function, it will be overwritten.

Legend() function displays legends for the number of the overlaid graphs.
The string of the legend should be written as “linel | line2 | line3”. The name
of each line is delimited the character ‘|’ in the string .

the legend position is
specified by posflug as <

(0

1
2
3
4

at the bottom right outside the frame
at the upper left corner of the frame
at the upper right corner of the frame
at the lower left corner of the frame
at the lower right corner of the frame



Example 5

Display the Sinc function as y = sin (mx) / mx in the range of -55x<5 with x-axis
and y-axis labels. In addition, overwrite y =1 / mx in red and dashed lines.
and display the legend.

LLLLL

| ————— y=1/nx




Program of Example 5

#define N 100
#define pi 3.1415926535
int main (int Number){
int i;
double x[N],y[N];

Constant setting

Sin function needs ‘math.h’. But it has already be included in ‘def.h’
for(i=0;i<N;i++){
x[1]=10.0/N*i-5.0; Setting array data x (-5<x<5) .
y[i]=sin(pi*x[1i])/(pi*x[i]); Setting array data y=sin(mx)/ x using array x.
}
y[N/2]=1; Caution. When x = 0, sin(x) /x is Infinity. So, directly specified.
Set figure(1,1,1);
Used Font Size=45;

Axis xcap(-5,5,"x"); Setting x-axis range and caption.
Axis ycap(-1.2,1.2,"y"); Setting y-axis range and caption.
Plotxy(x,y,N); plot data y with x.

for(i=0;i<N;i++){
y[i]=1.0/(pi*x[i]); Setting array data y=1/ mx using array x.

Illot_pen(l, 1,1); Change pen condition to red color and dashed line.
Plotxy(x,y,N); Overwrite a graph

Grid on(3); Add grid line
Legend("y=sin(nx)/nx|y=1/nx",4); Insert legend of the graphs




Example 6

int main (int Number){

int i, Set figure(2,2,3);

double pi=3.1415926535; Aspect ratio(1,1);

double x[N],y[N],t[N]; Axis xcap(-90.3,0.3,"x");

for(i=0;i<=N;i++){ Axis_ycap(-0.3,0.3,"y");
t[1]=3.0/N*i+1; Plotxy(x,y,N);
x[i]=cos(pi*t[i])/(pi*t[i]); Grid_on(3);
y[il=sin(pi*t[i])/(pi*t[i]); ||}

}

Used Font Size=30;

Set figure(2,2,4),;

Axis xcap(1,4,"t");

Axis ycap(-0.3,0.3,"y");
Plotld(y,N);

Set figure(2,2,1);
Aspect ratio(1,1); o

Axis xcap(-90.3,0.3,"x"); m\\/////\\\\u//
Axis_ycap(1,4,"t"); e e
Plotxy(x,t,N); = e T

0.2¢




Example 7

Create programs to draw straight lines and squares corresponding to push buttons
0 and 1, respectively.

The line style, thickness and color are specified by the

integer values entered in edit boxes 0, 1, and 2 which int main (int Number){

correspond to the three arguments of the Plot_pen () int a, k.’: C5

function. a=Get_int(0);
b=Get_int(1);
Push button 2 fills the square area with white color c=Get_int(2);

for erasing the drawings.
Plot pen(a,b,c);

n_ MIib for C++ Language (ver 3.?)-_ n_ Mlib for C++ Language (ver 3.?)-_

if (Number==0){
Line(0,0,300,300);

| Push ButtonD Push Button1 Push Bt Push ButtonO Push Button Push But

| 0 © CheckBoxl ¢ Radio ™ Check Boxll ¢ Radio B
| Z

0
| 0
3 ?

} else if (Number==1){
Rect(0,0,300,300,1);

} else {
Plot _pen(0,1,7);
Rect(0,0,300,300,1);




How to move drawings (animation)

The simple way to animate a figure is to repeat a process of drawing and erase.

In this procedure, ‘refresh of window’
is important. All the drawing functions
is drawn not directly in the display but
in the memory of PC. The graphic data
in the memory is displayed only after
the main function is finished.

So, when you want to move drawing,
the memory data in end of each
repetition should forced to be
displayed. This operation is done by a
‘refresh()’ function as ‘refresh of
window’.

The variable ’j’ is a counter of
repetition in which sine wave data is <
created, erased and plotting

and window is refreshed.




