
(programming
language)

(program)



•

• (specification)
• (algorithm)
• (programming language)
• (coding)
• (program) (code)

•

•

( :compiler)
( :interpreter)

•

• (
)

•

( :debug)
(programming)



•

•
• C++, Basic, Java, JavaScript, Python

• CPU
•

•

•

•
• Scratch, LabVIEW, VISCUIT



•

•
• C++, Basic, Java, Python

•
•

SQL

•
Postscript

( )

Fortran Fortran77 Fortran90 Fortran2003

Ruby

BASIC Visual Basic Visual Basic.NET

JavaScript

ALGOL

BCPL C ANSI C

C++

Smalltalk Smalltalk 80

Java

C++

Squeak

LISP

Prolog

Common LISP

Scheme

Ruby

C#

Python



(algorithm)

• Set of rules or procedures that must be followed in solving a
problem. (OXFORD Advanced Learner's Encyclopedic DICTIONARY)

• (JIS:Japanese Industrial Standard) :

•

•

•
•

•
•
•
•

Problem Analysis Diagrams)
•
•

PAD Problem Analysis Diagram



• UML Unified Modeling Language

UML 1.4.2 ISO/IEC 19501:2005
UML 2.4.1 ISO/IEC 19505 1:2012

ISO/IEC 19505 2:2012

• UML



•
•

•





[ ]

[ YES ]

[ ]
[ YES ]



•

•

•

•
(FFT)

a  a - b

a b

a > b ?
a

No

Yes

b  b - a

a = b ?

No

Yes
BC 330

BC 275



a b
1 2431 2002
2 429 2002
3 429 1573
4 429 1144
5 429 715
6 429 286
7 143 286
8 143 143

a=2431, b=2002

a=2431, b=2002

143

r  a mod b

a b
(a b)

mod

r = 0 ?

a  b
b  r

a 

No

Yes

a b r=a mod b
2431 2002 429
2002 429 286
429 286 143
286 143 0
143 0 ---

a=2431, b=2002



JavaScript
• 1995 Netscape Communications

• ECMAScript( )
ISO/IEC 16262 (1998 ) JIS X 3060 (2000 )

• Web

JavaScript HTML CSS

• HTML (HyperText Markup Language)
Web ( )

• CSS (Cascading Style Sheets)
Web

• JavaScript
HTML CSS



HTML
• HTML

W3C (The World Wide Web Consortium)

• HTML4.01 1999
• XHTML1.0 2000
• HTML5.0 2012

• HTML
<!DOCTYPE html> HTML5.0
<html> </html>

<head> </head>

<body> </body>

HTML
•

<html lang="ja">

•
<meta charset="utf-8">

<!DOCTYPE html>
<html lang="ja">

<head>
<meta charset="utf-8">

</head>
<body>

</body>
</html>



HTML

<p class="Naruto"> </p>

HTML HTML5

< >

<a>
href URL URL

target
_blank,
_self, _top

<b>

<blockquote>

<body>

<br>

<cite>

<div>



HTML HTML5

< >

<em>

<form>
action URL

URL

method GET, POST

<h1>, <h2>, 
<h3>, <h4>,
<h5>, <h6>

<head>

<title>, 
<meta>, 
<link>,
<style>

<html> <head>, 
<body>

<i>

HTML HTML5

< >

<img>

alt

height

src URL
URL

width

<input 
type="checkbo
x">

name

<input 
type="radio">

value
<input
type="text">

<input 
type="submit"
>



HTML HTML5

< >

<label> for id id

<li>

<link>

href URL
URL

rel stylesheet

type text/css

<meta>

charset

content

name
keyword, 
description

<ol> <li>

HTML HTML5

< >

<option>

selected

value

<p>

<q>

<select> <option>, 
<optgroup>

name

<span>

<strong>



HTML HTML5

< >

<sub>

<sup>

<table>

<td>
colspan

rowspan

<textarea> name

<th>
colspan

rowspan

HTML HTML5

< >

<title>

<tr> <td>, <th>

<ul> <li>

<!--

-->



< &lt;

> &gt;

& &amp;

" &quot;

&nbsp;

¥ &yen;

Web



HTML
html_basic1.html

HTML

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

<!DOCTYPE html>
<html lang="ja">

<head>
<meta charset="utf-8">

</head>
<body>

<br>
<br>

<br>
<br>
<br>
<br>
<br>

<br>
</body>

</html>

<style>
* {
margin: 5px;
border: 1px solid #ff0000;

}
</style>

html_basic1_box.html

• HTML
•
•

<head> </head>



HTML

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

<!DOCTYPE html>
<html lang=“ja”>

<head>
<meta charset="utf-8">
<title> </title>

</head>
<body>

<input type="checkbox" checked> <br>
<input type="checkbox"> <br>

<input type="radio" name="r1" checked> ( )
<input type="radio" name="r2"> ( )<br>

<select>
<option value="y1"> </option>
<option value="y2"> </option>
<option value="y3"> </option>

</select>
<br>

<input type="text" size="40" value=" "><br>
<input type="password" size="20"><br>

<br>
<textarea cols="40" rows="5" ></textarea>
<br>
<button> </button>

</body>
</html>

HTML GUI

html_gui1.html
html_gui1_box.html

CSS

• HTML ( )

• CSS



CSS

• <head> </head>
<style> </style>

<link href=" .css"
rel="stylesheet">

•
/* */

CSS

p {
margin-bottom: 0px;
background-color: #0000FF;

}



• HTML
{ }

• HTML

• HTML id
#id { }

#id { }

• HTML class

.class { }



• px
• 25.4mm in
• 1 72 1 pt

0.35mm
• 1 6 12

1 pc
4.23mm

• mm
• cm

• %

• M em
• x ex
• M rem

<html>
16pt



#RRGGBB

16
00

ff

white, black, purple, indigo

CSS CSS3

background-color #RRGGBB

background-image url(URL)
none

background-repeat

repeat
repeat-x
repeat-y
no-repeat

border-color

#RRGGBB

border-top-color

border-right-color

border-bottom-color

border-left-color



CSS CSS3

border-style

none
dotte
dashed
solid
double

border-top-style

border-right-style

border-bottom-style

border-left-style

border-width

( )

border-top-width

border-right-width

border-bottom-width

border-left-width

CSS CSS3

border

( ),
,

#RRGGBB

border-top

border-right

border-bottom

border-left

border-collapse collapse
separate

clear

none
left
right
both

color #RRGGBB



CSS CSS3

display

none
inline
block
list-item
inline-
block

float
left
right
none

font-family

sans-
serif
serif
monospace

font-size

( )
(%)

small
medium
large

CSS CSS3

font-style
normal
italic
oblique

font-weight

height
( )
(%)

auto

left

line-height

normal

( )
(%)

list-style-type

disc
circle
square
none

<li>



CSS CSS3

margin

margin-top

( )
(%)

auto

margin-right

margin-bottom

margin-left

overflow

visible
hidden
scroll
auto

outline

( ),
, 

#RRGGBB

CSS CSS3

padding

padding-top

( )
(%)

padding-right

padding-bottom

padding-left

position
absolute
fixed
relative



CSS CSS3

text-align

left
right
center
justify

text-decoration

none
underline
overline
line-
through

top

vertical-align

top
middle
bottom

width
( )
(%)

auto

•
•
•

•
右 左



Web

HTML

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

<!DOCTYPE html>
<html lang="ja">

<head>
<meta charset="utf-8">
<title> </title>

</head>
<body>

<div id="wrapper">
<div id="header">

<div id="hdimg"> </div>
<div class="menu" id="hdmenu1"> </div>
<div class="menu" id="hdmenu2"> </div>
<div class="menu" id="hdmenu3"> </div>
<div class="menu" id="hdmenu4"> </div>

</div>
<div id="index" > </div>
<div id="contents"> </div>
<div id="footer" > </div>

</div>
</body>

</html>

HTML

css_basic1.html
css_basic1_box.html



HTML

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

<style>
#wrapper {

width:   600px;
height:  400px;
margin:    4px;
border: solid 2px dimgray;
background-color: silver;

}
#header {

height:  120px;
margin:    4px;
border: solid 2px black;

}
#index {

float: left;
width:   180px;
height:  200px;
margin:    4px;
border: solid 2px red;
text-align: center;

}

css_basic2.html

HTML
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

#contents {
float: left;
width:   396px;
height:  200px;
margin:    4px;
border: solid 2px chocolate;
text-align: center;

}
#footer {

float: left;
width:   588px;
height:   44px;
margin:   4px;
border: solid 2px navy;
text-align: right;

}
</style>



HTML
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

#hdimg {
height:   60px;
margin:    4px;
border: solid 2px black;
text-align: center;
font-size: 32pt;

}

.menu {
float: left;
width:   133px;
height:   35px;
margin:    5px;
border: solid 2px blue;
text-align: center;
font-size: 16pt;

}

css_basic3.html

JavaScript

• Web
(Object)

(Property)

(Method)



JavaScript

• <script> </script>
•
<script src=" .js"> 
</script>

•
<head> </head>
<body> </body>

JavaScript

// 
/* */



JavaScript

• JavaScript Web
Mozilla Firefox
Google Chrome
Microsoft Internet Explorer
Microsoft Edge

•
UTF 8

• (Windows)
• Tera Pad UTF 8
•

Web

Mozilla Firefox

Google Chrome

Microsoft Internet Explorer
F12

Microsoft Edge
F12



• Google Chrome
Elements HTML CSS
Network
Sources JavaScript

Timeline
Profiles JavaScript CPU
Application
Audits
Console JavaScript

• JavaScript

console.log( )
console.error( )
console.info( ) !
console.warn( ) !



JavaScript
(Navigator Object)

navigator Web ( )
screen ( )
event

window (
)

location URL
link

history (
)

document HTML
form

image

JavaScript
(Built in Object)

JavaScript

Date

Math

String

Array

( )

HTML
Style



• .

window
document

window.document.
window

• ECMAScript6
break, case, catch, class, const, continue, debugger, 
default, delete, do, else, export, extends, false, 
finally, for, function, if, import, in , instanceof, 
new, null, return, super, switch, this, throw, true, 
try, typeof, var, void, while, with, yield

• ECMAScript6
await, enum, implemnts, package, protected, 
interface, private, public

•
arguments, Array, Boolean, Date, decodeURI, 
decodeURIComponent, encodeURI, encodeURIComponent, 
Error, eval, EvalError, Function, Infinity, isFinite, 
isNaN, JSON, Math, NaN, Number, Object, parseFloat, 
parseInt, RangeError, RefferenceError, RegExp, String, 
SyntaxError, TypeError, undefined, URIError



•
var , , ;

C Java

•

( ) (1 )
(_) ($)

•

1 9 10
0o 8
0x 16

•
"

'

'
"

•
true false



• Escape sequence)
¥

¥n
¥¥
¥’
¥”
¥t
¥uXXXX Unicode (XXXX 16 )

null

undefined

NaN

Infinity



•

•
parseInt

var n = parseInt(strn);

parseFloat
var x = parseFloat(strx);

toString
var str = num.toString(10);

10

•

var x = new Array(10);

var x = new Array();

var x = new Array("one", "two",
"three");

var x = ["one", "two", "three"];



•

concat
A.concat( B C)

join
var s = A.join(":");

reverse
A.reverse()

sort

function cmp(x, y) {
return (y - x);

}
var s = A.sort(cmp);



•

•
• :

keys
var k = Object.keys( );

•
+

-
*
/
% ( )
++
--



•
=
+=
-=
*=
/=
%=
|=
&=

^=
<<=
>>=

>>>=

•
>
<
>=
<=
==

!=
===
!==



•
||
&&
!

•
|
&
^
~ 1

•
<<
>>
>>>

•
new
delete
typeof
in

true )

•
( )



• +
• < = > 
• .length
•

k j
.substring(k, j)

k n
.substr(k, n)

•

var slist = .split(“,”);

•
if
if ( ) {

true( )
}

if
if ( ) {

true( )
} else {

false( )
}



•
if
if ( ) {

true( )
} else if ( ){

true( )
} else if ( ){

true( )

} else {
false( )

} 

•
switch
switch ( ) {
case :

break;
case :

break;

default :

} 



•
while
while ( ) {

true( )
1

}

do-while
do {

true( )
1

} while ( );

•
for
for ( ; ; ) {

true( )
1

}

for-of
for ( of ) {

1
}



•

:

break
switch

continue

•
with
with ( ) {

}



•
function ( , ) {

}

• return
• <head> </head>

•
( , )
= ( , )

•

window.onload = function( ) {

}



• HTML canvas

HTML
<canvas id="e_csv"

width="400" height="300"></canvas>

JavaScript
var cvs = document.getElementById("e_cvs");
var ctx = cvs.getContext("2d");

• (Path)

•
beginPath( )
moveTo(x, y)
lineTo(x, y)
closePath( )
arc(x, y, r, s, e, cw)

• x, y
• r
• s
• e
• cw true false



•
linewidth px
strokeStyle #RRGGBB rgb(R,G,B)
fillStyle #RRGGBB
rgb(R,G,B)

•
stroke( )
fill( )

strokeRect(x, y, w, h)
(x, y) w h

fillRect(x, y, w, h)
(x, y) w h

•
drawImage(img, x, y)

• img
• x, y

var img = new Image( );
img.src = " (URL )";
ctx.drawImage(img, 100, 150);

putImageData(gd, x, y)
(ImageData )

• gd ImageData
• x, y ImageData



•

save
restore

•
scale(kx, ky) x kx y ky
translate(dx, dy) x dx y dy
rotate(th)

th

•



•
addEventListener

•

window.onload = function( ) {

}

•

onload

onupload

onresize

onchange

onselect

onblur

onfocus

onchange GUI
oninput GUI
onsubmit

onreset

onabort

onerror



onclick

ondblclick

onmouseout

onmouseover

onmouseup

onmousedown

onmousemove

onkeyup

onkeydown

onkeypress

•

•

pageX HTML X ( px)
pageY HTML Y ( px)
clientX Web X ( px)
clientY Web Y ( px)
screenX X ( px)
screenY Y ( px)
offsetX HTML X ( px)
offsetY HTML Y ( px)



• JavaScript

•

•

var to_id = setTimeout( ,

to_id ID

•

var ti_id = setInterval( ,

ti_id ID

•
clearTimeout(to_id)
clearInterval(ti_id)



Web

•

•
API (Application Programming Interface)

JavaScript

• OpenStreetMap

• ( )

• Google
1
Key

• Yahoo! Open Local Platform
1
ID



API

• OpenStreetMap

• ( )

• Google Map

• Yahoo! JavaScript Map

JavaScript

• leaflet

• OpenLayers

• Google Maps API
Google



leaflet
• <head> </head>
•
<link rel="stylesheet" href="https:/
/unpkg.com/leaflet@1.0.3/dist/leafle
t.css">

• JavaScript
<script src="https://unpkg.com/leafl
et@1.0.3/dist/leaflet.js">
</script>

• ID HTML

JavaScript
var map = L.map("h_map");

HTML
<div id="h_map" style='width: 800px; 
height: 600px; border: solid 2px #808
080;'> </div>

L leaflet



addTo( )

var tileLayer_osm = L.tileLayer(
"http://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png",
{attribution: "&copy; OpenStreetMap</a>"}

);
tileLayer_osm.addTo(map);

var tileLayer_gsi = L.tileLayer(
"http://cyberjapandata.gsi.go.jp/xyz/std/{z}/{x}/{y}.png",
{attribution: " "}

);
tileLayer_gsi.addTo(map);

•

setView([ , ], )
10
10

( 10 15
map.setView([34.0, 134.6], 14);

•

panTo([ , ])



•
marker([ , ])

•
bindpopup("HTML ")

var marker = L.marker([34.2, 134.6]);
marker.bindPopup(" ");
marker.addTo(map);

•

var points = [
[ 1 , 1 ],

[ n , n ]
];
var polyline = L.polyline(points, {color: "red"});
polyline.addTo(map);



•

var bounds = [
[ 1 , 1 ],
[ 2 , 2 ]

];
var rectangle = L.rectangle(bounds, {color: "red", 
weight:1});
rectangle.addTo(map);

•

var circle = L.circle([ , ], 
{color: "red", fillOpacity: , radius: });
circle.addTo(map);

Web

•
•
•
•
•
•
•
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