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What is mlib 3.77?

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, Heavy size(many programing

free, Light size ( you can choose
language is install)

programing language)

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 F—ILLTWET - visual Studio Community 2019 - 16.3.7

installer depends on
[workload| | component | [ language | | Install directory P i
w555 @ Sz Vs language environment

Visual Studio DT T+ 45—

ASPINET & Web ESE Azure DESE Vo o — f PC
@ ASP.NET Core, ASP.NET, HTML/lavaScript, O35 +— A NET Core 408 NET Framework ZEBL AL hs‘{mﬁ:—fﬁ%ﬁgaﬁ\ V=2 :?r\ge\ ﬂEﬁ_EE O YOU r .
(Docker Hi7fi— 2 &) ZEALT, Web 7T UL —5.. FUBEEE D Y ZFERDEDO Azure SDK. Y—iL. ERALED Visual Studio DEABVRZ 1)L T7ARY

‘Select tab
Python B Node.js 383 ’
Python (MBS, 7/ (w4, WERBEE, V-EE. Node,js GEEIER( 7 b FUT 2 JavaScript 5251 1)

e i AN el kit Workload and language are important.

indows (3)

NET 7227 b TREE

R In workload tab, only.C++ desktop environment
NET Core & .NE TFEI’TIE\‘\D(.;:,‘:_-‘C C#. ".-'isua\ Basic. F# MSVC. Clang. CMake. MSBuild i2&, i;E‘:\Lff';:“J—.J/‘E
EEALT, WoF, Windows 57 —a. 3L~ BT Vo BORFO ¢TIV should be checked.

3 =) —4)L Windows 75w 274 — LRSS
C#, VB, ERldC++ ATz ®BE>TIZ/I—HL
Windows 75w b I —LDFT UL —Z 32 ZER ...

In language pack tab, you can choose any multiple languages.
f%fj agram Files (x86)\Microsoft Visual Studio\2019,Communi ity ZEE..

DEIREERDE T L L el QIE
1T DL, BRUIL Visual Studio DT T 1 33205 ELACAET ST LICRNET. Fho. Visual Studio ZEFALTHOV I MO 754
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How to install Visual Studio Community

at = O e
Visual Studio Installer
A A —)LiEdH {EAREE
|=
@sual Studio Community 2019 ) —EHEIE AR 1RHR
40— R LTHESEH: 1.72 GB/1.72 GB (7 MB/#2) Microsoft C++ Team At CppCon 2019:
98% Videos Available
A A B—=ILLTWET: )y —Z 0/0 Last month a large contingent from the...
0% 3 £ = z
Windows S50t > MEERL TLET.. WETRIEEES
A A e TS Announcing the Azure Boards app for
T Microsoft Teams
Jy—2 J—k Developers today rely on communication...

20194E108 308 4ER

Start building with Azure Cognitive Services
for free

AILTHAET T Microsoft Developer

Community ®ZHERLVERE <A Visual Studio
M-t cBfELEhE L.

A A —F— )—23 > 2322171010

Wait for 30 minutes

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

‘ Visual Studio 2019




How to start Visual Studio Community 2019

Hereafter, the instructions is done under Visual Studio Community.

>

Visual Studio

Start with a familiar environment

Developrnent Settings: | General

General

Choose your cq 2>t

Wisual Basic

@) Blue Visual C#

0 Visual Studic iVisual C++

Web Development
Web Development [Code Cnly)
I — I

) Dark () Light

E ta =
——
|

You can always change these settings later.

Start Visual Studic 4

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.

/



Project wizard

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

Visual Studio 2019

As you use Visual Studio, any projects, folders, or files that you open will show up
here for quick access. él Clone or check out code
'l'I;'?tu can pin anything that you open frequently so that it's always at the top of the Sf;ﬁi?:é;?g;: rine repestieny ke e

If you want to open an existing 3 opena project or solution

Open a local Visual Studic project or .sin file

project, click here. \
;@ local folder

Mavigate and edit code within any folder

"'@ Create a new project
Choose a project template with code scaffoldin
/7 o get started

Continue without code =

Click ‘create a new project’.




Creating new project(1)

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

Create a new project o

Recent pr(}jec‘[ temp|ate5 All Languages = All Platforms = All Project Types =

A list of your recently accessed templates will be

- **  Empty Project
displayed here. & I

Start from scratch with C++ for Windows. Provides no starting files.

Select ‘Windows Desktog Wizard””

Conscle App

Run code in a2 Windows terminal. Prints "Hello World® by default.
C++ Windows Console
o

Windows Desktop Wizard

Create your own Windows app using a wizard.

‘Windows Desktop Console Library

C++

*+ \Windows Desktop Application

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

Windows desktop application is Crs  Windows  Deskiop
d GUI baSEd application. 5-1'_3" Shared Items Project

A Shared ltems project is used for sharing files between multiple projects.

C++ Windows Android o5 Linux Desktop Conscle Library
WP Games Maobile

The wizard makes a template
program of Windows application. — “" Next -

Back Mext

/




Creating new project(2)

Configure your new project

Wl.ndOWS DESktOp Wizal’d C++ Windows Desktop Console Library

/ Enter project name.

C:¥Users¥miwa¥sc:urce¥repc:-s\ - -
S Make sure location of project.

Project1

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. e ([ o)




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 Applicationype./ Select Desktop Application.
Desktop application, Desktop Applicatiod (.exe) .

Additional options:

~ eeconpieahesser > Check Empty project.
Export symbols

MFC headers

Here, you have to select ‘Desktop application’ OK
and check ‘Empty project’. ok [} cance




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

%rc‘m'able file ‘vs_WDExpress.exe’ is an installer for multi languages.

- 0 X

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

A2 A R—ILULTWET - visual Studio 2017 Desktop Express - 15.9.17
BV A A =) LIS
2 A —)LoFH

Visual Studio D A h—ILICBIOMEE/ (v /2 BMT 2 LN TEET. v Express for Windows Desktop

SEIETE - 2 wa L Please select your favorite

5T Itallan SEEFFE - T. WPF. WinForms. Win32 iR Emap-o1
T iE Spanish T FIUNT—23 2 09R—SF FTUS—23

‘/_%EJ,FQEEC C#. Visual Basic. Visual C++ | a ng u a ge .

M= FEREATVET.
German

Language of this window

Available for multiple languages
272 glish depends on language

BEFRES

environment on your PC
[ ex=

Click Install

SRR
C:\Program Files (x86)\Microsoft Visual Studio\2017\WDExpress Z&=..

ETIDE, BRURE Visual Studio OIF« 23 M OSA L ACAET B LICRDET. F. Visual Studio
ZEALTHOV T MIT PRS0 FTSHSECRESNET. COVIRITPRE—F /S (C3ET
EEATHIARTESAELACTBENEED. ERICSAEVATNTVET. STEILT. ITNa0S
AELACERE T3 £CRnFET.

L BELDEEOSHYLL 4,




How to install Visual Studio Express 2017

Visual Studio Installer

1 >R b—)LiFds

) Visual Studio 2017 Desktop Express
A9 0—RUTWET: 1.5GB/255GB (12 MB/#)
A A R—=ILLTWED: ) (ws—= 210/331
Microsoft.Met.4.5.1.TargetingPack

—E =1k A =) AEICEETE

{EFH 0T RE

) visual Studio Enterprise 2017
15.9.17

EFEI‘U:E_ S ESFRENF— ARBOHAEDIZH® Microsoft Devops
Uﬂ—xﬂx

— =

_ IV\I/ait for 20 or 30 minutes

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

L - O X

ENS
RFLEEE, BRI-IIO—EYR

— b SEMOY—ILZ R DR,
BT A S IcCEEULET.

w Learn
EEoERiEnEESs)SERE
EREEEET. FodLDRAFICE
BuD Fa— RUFIL. EFA
HTILO— FERDER TLE
I

ﬂ Marketplace
Visual Studio (ILIEREEZ. FL
470308 — hEElU.
fllnE R — I-*Rt-‘%‘ﬁ%f: }i
{ETOARU I AERAEEY
I AV - I

1.18.1104.625

‘u‘S Express 2017 for Windows
Desktcrp



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.

ﬂj Start Page - Microsoft Visual Studio Express 2017 for Windows Desktop ~ WEN &  Quick Launch (Ctrl+0Q) P = 0O x
Edit View Project Debug Team Tools Test Window Help signin [

. PO | i3 e wd ‘ - Q- P Attach-- v| o
Left click. —

il Start Page = X + | Solution Explorer ~ & x

Select Create New
Project. Get Started =~ Open

Get code from a remote

version control system or o
open something on your local

drive,

Learn about new features in Express 2017 for
Windows Desktop i

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

Explore what's new in Visual Studio Team Services & Azure DevOps
Project in Visual Studio %) Open Project / Solution
is container including c- Recent
source files, header files, e oo, soltions an flirs you apen el New project
linker, debugger or etc. cppearhere Search project templa P -

The remote host for Git repositories and other

Recent project templates:
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 |---

Croato now v niemioet




Creating new project

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

1. Select Visual C++ - Click Windows Desktop
New projc / )

b Recent *  Sort by: | Default MRS Search (Ctrl+E) o -
4 +4 o
ek st h Windows Console Application visual C++  Type: Visual C++
b Visual C# . A wizard that can be used to configure
b Visual Basic ggi! Dynamic-Link Library (DLL) Visual C++ a custom application or library that
: ] . runs on Windows.
4 Visual C++ i | Static Library Visual C++
Windows Desktop
++
CLR Windows Desktop Application Visual C++

Test
+att
Other I | Windows Desktop Wizard Visual C++
SQL Server

» Other project Types . 2. Click Windows Desktop Wizard

Mot finding what you are looking for?

wevsasuae sl 3. [APUL yOUur project name as you like
Name: Project1 / 4 OK

Location: Ci¥Users¥miwa¥source¥repos - Browse...
Solution name: Projectl Create directory ﬁ:-%

|:| Add to Source Contr

dlﬁ: 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 fype: Add common headers for:

[]ar

MFC

Windows Application (.exe -

Additional Options:

|/ Empty Project e

2. Check empty project

Precompiled Header

Security Development Lifecycle (SDL) checks

— 3. Complete

oK ) Cancel




Initial screen of project

File Edit Mew  Project Build

Window  Help
o l@-e w0

xoqoo]  Jalojdxg amag

When Project name is
Project2

{7 This item does not support previewing

Debug Test Apalyze Tools  Extensions - Project? » 0 .

~r| Debug - =x86 * P Local Windows Debugger v| b |& Live Share ﬁ

Solution Explorer
Qe o-° a0/ -
Search Solution Explorer (Cirl+:)

fa] Solution 'Project?' (1 of 1 project)
4 [%] Project?

=B References
m External Dependencies

Header Files Make sure solution explorer

Resource Files

Source Files Iike this

Solution Explorer =Tl =Rallal{-y

Properties
Project2 Project Properties

o=y | S

B Misc
(Mame) Project2
Project Dependencies

Project File C¥Users¥miwa¥source¥repos¥Project2¥Project2¥Project2.vexproj

Root Namespace Project2

(Name) Make sure the home directory of this project

Specifies the project name.

4 Add to Source Control = -'!' 1



Confirmation of project creation

You have to confirm the location of the home directory
C:¥Users¥userna me¥source¥repos¥Project2@oject2

Caution: Not one or two level lower

Using Windows explorer, f— » miwa » source » repos » Project? v |
find your home directory. -
™ = Ji =IO Es G S
45 i) EFTOE LR
The project name is s 2019/11/02 14:23 Jrd b 7
assumed to be ‘Project?2’. Project2 2019/11/02 14:23 Jrd )l 7
" Project2.sln 2019/11/02 14:23 Microsof

Project name =2 home directory

View inside the home directory.

T— » miwa » source » repos » Project?

L4
Cu
=
I

Caution: . s
) " EE EFOE
All the C-source file or header -
. . ProjectZvcxproj 2019/11/02 14:23
file which you need ShOU|d be EJ Project2vcxproj.filters 2019/11/02 14:23
placed at the hOme dlI’ECtOFV- | Project2.vcxproj.user 2019/11/02 14:23

|
1] mlib.h 2019/11/01 1232
B

/ [F defh 2019/11/01 19:24

Add ‘mlib.h’ and ‘def.h’ here 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.

Solution Explorer
@a-lo-- @ k-
Search Solution Explorer (Cirl+:)
3] Solution 'Project?' (1of 1 project)

4 [%] Project?
[P =B References

57 Header Files

How to add
Right Click Header files

Select Add
Select Existing item

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

$0. REesource riles Add * New ltem...

+ Source Files B%  Class Wizard.. Ctrl+Shift+X Existing ltem...

S to Thi New Filter
Solution Explorer er=aniiis

1 New Solution Explorer View Class...

o Cut Ctrl+X Resource...
=15 0! Copy Ctrl+C
o= |z ﬁ Paste Ctrl+V

SCC Files True % Delete Del

& General Rename
[Name) Heal

Filter h;hh # Properties Alt+Enter
Unique Identifier {93995380-89BD-4b04-88EB-625FBES2EBFB}

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

¥ [a] EALSHNIGN AT RATT 1T

Header Files

k

g

[+ defh

Dﬁl‘ﬁlll‘i‘ﬁ E;Iﬁl.'



Registering new files to project

[ @ bxternal Dependencies

Create an original C-source file. 4 ] Header Files
f def.h
B[R mlib.h
=% Resource Files
HOW tO add L Source Filsr
. . . 3 MNew ltem... Ctrl+Shift+A Add
Right Click Source files E— T . |
(1 Existing ltem... Shift+Alk+A Bt Class Wizard..
SeIeCt Add % New Filter Scope to This
Select New item W Class.. New Solution Explorer Vie
Resource... ¥ Cut
{ 0 Q ? e
Add new item wizard’ open O Genont B Copy

Add Mew [tem - Project2

4 |nstalled Sort b}r:|DEfauIt ~| 57 |i= Search (Cirl+E)

4 Visual Co @mme B . v.c.. A new source files is created

Code Creates a file centaining C+

Formating = Hemm\ o in the home directory.

ATL
Data ‘[: Cs Class Visual Ces dTOF onnwd F BULLE F o TepUs & FIUELLE @
Resource
Web Fs _E.....
N o BL
Utility . .
1. Select C++ file like this
Test (%] Project2.vcxproj
HLSL : :
Graphics EJ Project2.vcxprojfilters
b Online i Project2.vcxproj.user

Z. Enter file name *++ Source.cpp

Mame:; C [Sourcecpp D | 3. Add milikh

Location: C:¥lUsers¥miwa¥source¥repos¥Project2¥Project2¥ '| Browse...
— defh

Cace )




Editing program and build(compile)
2. Start compiling and executing by this button.

File Edit Miew  Project Build Debug Test  Analyze '_I'u§§ Extensicns - Project2 . O W
Window  Help
Q - Tﬁ N | w '9 - = | Debug =~ x86 @ucal Windows Debugger ~ | o = =I [& Live Share 5?

Source.cpp® R X Solution Explorer
|E|F'rn:~jEu:tE - (Global Scope) {l'j Bl -

T@T{:}

Search Solution Explorer (Cirl+:)

fa] Solution 'Project?’ (1 of 1 project)

1. Edit C-source file as follows. 2 5] Project?
[ =W References

##tinclude "def.h" > ¥ External Dependencies

#include "mlib.h" C man

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

¥0Q|oo] Jalo|dxg Janag

Resource Files
Source Files
++ Source.cpp

Solution Explorer [I=lnR=d=llli=;

Show output from:  Build

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

# Add to Source Control = -!1



Building(Compiling)

File  Edit View  Project Build Debug Test Apalyze Tools  Extensions I+ Project? _ 0 W

Window  Help
Q- Tﬁ - f '9 - = | Debug =~ x8B + P Local Windows Debugger = | 5 - : |& Live Share ;?
? milib.h Source.cpp R X ¥ Solution Explorer R
|-E - L1
E'-" Bl Project? - (Global Scope) - = b~ o5 al@m <
=1 1 Sl#include “def.h” =0, . o
:_:“": 3 #include "mlib.h" . [ 5e2rch Solution Bxplorer (Cirl+:)

3 slint main{int Number) { fa] Solution 'Project?’ (1 of 1 project)

E‘ 4 Printf("Hello World!™); 4 [%] Project?
g = h - =B References
= &

b Fm External Dependencies
4 O] Header Files
b | S

Repeat program until there are no build errors.

4 o] Source Files

P *+ Sourcecpp

100% - 4 Hlo issues jound Solution Explorer [EEEHE=T I

Output Properties

Show output from:  Build -
13------ Build started: Project: Project?, Confizuration: Debuz Wind2 ------ =
138ource. cpp -V

130 $¥lsers¥n i wa¥source¥repos¥Proj ect 2¥Proj ect 2¥3ource. cppi 3, 2300 warning C4326: ret
12Project?.vexproj -» Cl¥llsers¥miwa¥source¥reposz¥Project 2¥0ebug¥Project?. exe

1:Done building project “Froject?.wvoxproi™.

========== Byjld: 1 zucceeded, 0 failed, 0 up-to-date, 0 szkipped ==========

™~

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




Executing Mlib

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

B Mlib for C++ Language [(ver 3.7) - O x
_ Push button — ‘
Push Button( Push Butffon Push Button /
| Editd I Check Box0  © Radio Buttond Memo window
| Edit1 \ \ |
G R >
| ‘ Edit2
Check box  Radio button
Edit box
When you click any pushbutton, the program is executed.
B Mlib for C++ Language (ver 3.7) — O x

Push Buttonl Fush Button Fush Button?

| Eaitd I Check Box0 ¢ Radio Buttonl

| Edit]

Hello ‘wWaorld!

| Edit?

“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 A
system and includes many function groups for data visualization and drawing a
simple shape and text. )
source.cpp is a main program which you should edit. b
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.

defh* + > EulllsAg Source.cpp
| Project2 - (Global Scope) -
1 —#include<windows . h>

Xogoo]  Jauojdxg Janag
bl

2 #include<tchar.h:

3 #include<stdarg.h:

4 #include<math.h:

5 #include<stdio.h> H H H

; The number of pixels in height(MAINWIN_W) and
:,! ;333333333333*3*3*3**}*3*3*3*3333333; 0 . L b4

a I* Window Parameter Setting i In Wldth (MAlNWlN_H) Of maln WIndOW.
1@ #define PROGRAM _TITLE "Mlib for C++ Language {ver 3.7)" f/ Caption of Title bar

11 #define MAINWIN W 1008 i fWlidth of main window (in pixel)

12 #define MAINWIN H 708 ffHeight of main window (in pixel)

13

14 #define PB_NUM 3 Push button

15 #define CK_NUM 1 Check box .

16 wefine ROIM 1 o~ Radiobox  Set required number of buttons or boxes
17 gdefine ED_NUM 3 Edit box

1 Fasfine s e static in main window.

19

21 /#  end *f I

23

25 /* Constant (Mever change) =/

27

28 #define FIGMAX 20 (174 F2 T2 FolcET sE0ERE

29 #define PALLET_NUM (8%32) //20BEHROAHNS—Tw IMESR (8~256F T CaDEHTEE

3@

31 #define BUFSIZE_W 81 /1 AET A 2 FODKTE T

32 #define BUFSIZE H 10824  //AFET- > FodEEiT

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

| EditD
|

C A1

— Check Boxl

" Radio Buttonl

Tl war  push button executes the
main program.

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

Memo window

O X

Memo window is output area

Hello Warld!

of Printf() function which is
compatible to printf() function.

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




Check box

1 | ‘ Push Button] | ‘ U B 1f you click the check box, a check mark is switched.

itl ™ Check Boxll ¢ Radio You can refer the check condition in main program.

i1 @ Check Box! Radio by the global variables .
SCK[ checkbox number ].chk

it? 1 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
I Some radio boxes should be grouping.
KBoxl  © Radio Butfon( One is selected in the group by clicking the radio box .
k Boxl @ Radio Bufton] If you click a radio box, only the selected box is marked.
kBox2  Radio Buton2 | 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 0, respectively.



EDIT BOX

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

w ~ Check Bl @ Rado  hox to main program.

| 1 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(0,1.2);

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(0,”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 double a,b;

Push ButtonD Push Button1 [ a=Get_dOUb1e(@);
[ 0 reheckBod b=Get_double(1);
F___Tg Addition
switch(Number){
button#1 2> aXb case @:
Fush Buftonll Fush Button! [ Set—dOUble(z’a-l_b);
break;
[ 10 r CheckBoxl ¢ case 1:
— Multiplication Set_double(2,a*b);
break;
button#2 > a—+—b case 2:
Push Buttonl Fush Button? Fush Button? Set—dOUble(z’ a/b);
break;

10 ™ Check Box ¢ Radio Buttonl
B . . . }
—z  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.

(sGW.w , sGw.hJ

Multiple figure windows can be created

= swws . inthe graphic window.
-~ ol —+——""1"Figure window
ek ! ] i . MM‘M" \&‘,._“er* ?/
| : / T, Set_figure() function can
L e / 1 create figure windows.
e L e e o Each window has an

individual x and y-axis.



Free Drawing in Graphics Window

void Line(int x1,int y1,int x2,int y2)| (1©-29)

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 . Rect(10. 26.50.100. 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)

DraV\{ f':m ellipse th:?\t touc.hes the rectfs\ngle. 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

\

i2
A
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
4 /5

Each figure window is numbered from 1 to i1*i2 as

gpecifieo(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 Plotld(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

| Edit2

=0t The value labels in Y-axis are
s shown automatically with
w-appropriate range.

G000
30001

2000

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

30001
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.

I LUIE

Example 3

Sine curve is drawn
02 F

04
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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 *label)

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 GOTHIG,
MS PGOTHIC, MS MINCHO, MS PMINCHO, etc

Ex.) lstrcpy(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
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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);

) 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) ) 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) | #lI) 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) #) 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 <

e

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 (x) / 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.
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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(rx)/ mx 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.

glot_pen(l,l,l); 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 1i;
double pi=3.1415926535;
double x[N],y[N],t[N];
for(i=0;i<=N;i++){
t[1]=3.0/N*i+1;

}

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);

Axis xcap(-0.3,0.3,"x");
Axis ycap(1,4,"t");
Plotxy(x,t,N);

x[1]=cos(pi*t[i])/(pi*t[i]);
y[i]=sin(pi*t[i])/(pi*t[i]);

Set figure(2,2,3);
Aspect ratio(1,1);

Axis xcap(-0.3,0.3,"x");
Axis ycap(-0.3,0.3,"y");
Plotxy(x,y,N);

Grid on(3);

-0.2

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, t?: C
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);

8 | Mlib for C++ Language (ver 3_.?) _ # | Mlib for C++ Language (ver 3_.?) _

| Push Button0 Push Button1 Push B Fush Buttonl Push Button? Push But i-F (Numbe r‘==@) {

[ 0 I CheckBoxl ¢ Radio [ 0 I CheckBox0 ¢ Radio B Line(0,0,300,300);

[ 2 [0

3 2 } 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.




