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// SwifthRZASAIHello World
print("Hello, world!")

// varERT=E
var myVariable = 42
myVariable = 50

// letFERE=E

let myConstant = 666
/] FIERBIAGENZT, ERRUDIIFIALIE

var name: String? = nil
name = "andy"
1f let value = name {

print(value)
} else {

print ("FERHFEAZT")
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 Fortran| Fortran IV Fortran 90 ISO/IEC

Created for the IBM 7090/94

thlm&ltwlddy Flow-Magic Cobol Cobol 61 ANSI Cobol 74 ANS Cobol 85 00 Cobol
used languages ALisp-like la designed ALisp offshoot that's
in science and Originally B-0. The culprit behind uﬁ" n?u h still u':od in introdur- Scheme 84 Scheme IEEE Scheme RSRS
engineering. One of the first many Y2K bugs. Plpm to make prognmmlng tory program
English-like Also known as s th classes at universities.
data-processing Common Business- George Radin's attempt Haskell 1.0 Haskell 1.1
languages. Oriented Language. to combine the best

features of Fortran,

Cobol, and Algol 60. x Object Logo Common Lisp
Object System.

Common Lisp ANSI Common Lisp

Possibly the first Invented by John McCarthy at MIT, PLA
Iisl-processing Lisp has an unusual s made
language use up of lots of nested parantheses.

ANSI PL/1 — Self Self 4.0

Algorithmic Language, designed as

in Al guru Ed Still popular with Al researchers. 2 portable language for sclentific Asimple object- NetRexx Initially called Oak. Still one of the fumt-growl
Feigenbaum’s computations. Algol 68's complexit Programming Language/Microcomputers Lol languages around, d""n‘ the standards fued
PhD thesis. e ekhor anoad of I Hine o4 TiORTully TogramnKng A P Sun and Microsoff. Somewhat like C++, Java allows for

doomed, depending on whom you ask. Smalltalk Smalltalk-80 “write once, run anywhere” portability across the Net.

Object Rexx

Algol 58 : Rex 1.00 Rex 2.00

‘ Restructured Extended Executor \ A7 objectoriented language. Asimple language  Iicractive \
Tlis Hiop KT ESpRTAD o Simula Simula 67 m— (A=argument,B= opiicy
gy“a;mmf%unmuhmm sic varue,C=?). janguage,
based committee as a universal Popular in Europe during the All-purpose j ¥ i Ay D A . i Microsoft's answer to Java,
langu: 0. it vm one of the first '70';. S(irngla ‘ijntr’:)ducetd ?fhe ggrsi?n of m Ihn:o e “n Unix .'3,““' Objective:G Eiffel g‘ is ': key com ".lm of
attem, software now-standard concept of imula An object e Microsoft. atform
sl el g ki) object-oriented, rather than "N?qnmr'glrna L },‘i.’,“‘“ """‘“ argeco New AWK, patern i oo il
International Algebraic Language. Brocedural programming. e for natura Called Cluster, it's ,‘g ﬂnm "leﬂd scanning and pro- \
esgined by Krlslen Nygaard L '“9' an oblact—orlan!od cessing language.
and Ole-Johan Dahl. P°P“|'”°'A| programs. academic language

A popular
created to teach rigid AWK NAWK WEb ste bullders t includes

ECMA Script
engineering skills. features missing from Perl. s
V4 i Microsoft's version
::I"n‘t::‘% mg"u':;: Tool Command unguago. “tickle.” Savaserpe of JavaScript.
today. Adds object- The duct tape mmi n?‘ Can't they share
H H oriented features to C. a scrlpunmulgo tor ing anything? :-)
Survival of the Fittest ntlanguages).
Reasons a language endures, with examples of some classic tongues omf""m“md' o‘,’,ﬂ'ﬂ::,’;d C with Classes CH+ 1 / / l Internet C++
Ig Sg“ mwmhn mosﬂy in

_
[

Appeals to a wide audience C (bolstered by the popularity of Unix)

. : ) » ANSIC 89 150 C (C95) o 2 Updates C++ for the
Gets a job done Cobol (designed for business-report writing) SCEL {Ch} mm‘:ém:-nh
Delivers new functionality Java (runs on any hardware platform) Combined y ADA 95 m::f'go';m’w
. 3 . . f;‘,’,%’j‘a";';""g The US Department of Defense’s effort to craft a standard object-oriented FWHG'" millions of Web pages. Original duhbodecScrIpt,lt
Fills a niche Mathematica (speeds up complex computations) language for its work. Named after Ada Lovelace, arguably the world’s first renamed by Netscape marketers who licensed
. . . Used primarily computer programmer, and created by Jean Ichbiah's team of Honeywell. ﬁolileM's buzz. It has little in eommnvdmmluqu.go
Offers a modicum of elegance Icon (has friendly, line-oriented syntax) for non-numeric

Modula 2 ISO
programming.

Modular

Has a powerful user base or backer C# (developed by Microsoft for .Net) Eoiians

Object Pascal
Has a charismatic leader Perl (programmer-author Larry Wall)

Ropon Languago). uml for mwhhx m" dlﬁmm languages. ™

rocouln? mum for text Spawned a quasi-literary cul
lnd rmula man pul jon, common Programmer’s easy street
David Farver, g smw:y RN < b thores no noe The kitchen sink of command-ine
arber, al nobol, there's no need to
Ivan Polonsky at Bell Labs. know the underlying OS. c'ﬁlwmwl o “ﬂmmﬂmﬂn’m. w’m"‘“m""f E’uﬂ’;d’:mr".m. mmmn:::l'g::‘;tln & il ;r:m
to make Unix command Ilnn more like C's. shell (a k a Bourne Aﬂ"" sn ell). guage.
Snobol Snobol4
Word-based e Meta b ’?c"ilﬂszm%mmmwm prbbeia
ord-based language S ms; all comme 3
first used to gui(gie the Language saph ents are produced on PostScript printers. Objective Caml 0 Caml 3.00
! National Radio Astronomy
Although mocked by “real f R oo teescops ot (I ————————— ST | e e e T R A
ough moc| “real” programmers for .
Tts fio m?. "".",".’.‘ b ""':a".?"".’.:“"’ Categorical Abstract Machine Language
more advanc uages, as well as the
RadioShack TRS-80 computers that made Microsoft Basic
it a household word. Stands for Bigenner’s ¥ i The Rodney Dangerfield of programmini
All-Purpose Symbolic Instruction Code. Basic MS Basic 2.0 Visual Basic % og 9

languages. Popular for building Web
sites. Microsoft Visual Studio tools.
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Sources: Intel; press reports; Bob Colwell; Linley Group; IB Consulting; The Economist *Maximum safe power consumption
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e Processor Technology
c‘(\'\ted“"
200\ ’ ,
“ o’ ARMCORTEX Cortex-M7
\,&\)\e -\ Processor Technology
o ARMCORTEX
Processor Technology

ARMCORTEX'

Process: Sadeoiogy

CoreMark

ARMCORTEX

Cortex-M0+

b per MHz
Cortex-MO_ g BB Acel Maximum DSC Performance
Digital Signal Control (DSC) F'exible'peénory System
Feslommnceionge  JLEREL SO iouble & Shle Fredtion P
Lowest power Feature rich connectivity Accelerated SIMD ble Precision FP
Lowest cost Outstanding energy Floating point (FP) : BL'iS
Low area efficiency Dik

‘8/16-bit’ Traditional application space *16/32-bit’ Traditio
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Dec 2019 Dec 2018 Change Programming Language Ratings Change
1 1 Java 17.253% +1.32%
2 2 C 16.086% +1.80%
3 3 Python 10.308% +1.93%
4 4 C++ 6.196% -1.37%
S 6 A C# 4.801% +1.35%
6 S N2 Visual Basic .NET 4.743% -2.38%
7 7 JavaScript 2.090% -0.97%
8 8 PHP 2.048% -0.39%
9 9 SQL 1.843% -0.34%
10 14 Swift 1.490% +0.27%

EFEIARFERNES RBSwiftilRust

BERIESERTIERIREIRT X %
WSS EFRNESHEZKE I BSHINATAE, ilPython

L

© RARAVMANH A, WSEECPUFAETRIR, HRBSHE
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| swiftc | switie LLVM compiler

other Frontend Compiler

["MLLVM: ZISEENNmIFESR, HNETGCCRYmiEita & BT LLVMAYmiFiE

RN LLVM: FHEEFEIESIREIFRAE SN 58N RIEeS ain

Clang: C, C++, Objective-CowiZasRim, PIIEX=FESHFNLLVM IRFEES
Swift: SwiftymiZesaiim, AESWIftESmIZEALLVM IRSFEMLED
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 Swift Runtime: HHC++5pgk, SCINEAKEREIE, teal
RFHRIE, RIP, ARCRISTI, REEIRA. SEX—ER7D
R TSWIt UKo =25 %, SWitiRiEES
RuntimeZ&Zid stz IlibswiftCore

o libstdc++: HC++IBIRALEITINS

+ libc: ACHIBIREIEITIAE

swift application

libswiftCore

libc/libstdc++

Hardware
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@ wrormaTION Download Serial M Machine

Pins for advanced higher player project

zgzntn ~ Use for button cell | . - SW i ft I O
Vin~ 512V = L ﬁ] .\ by
Y e PINOUT DIAGRAM

= B
PWM12}—{P32]
PWM11 }—{P31] .:
PWM10—{P30 ~ SCL e WAKE |
PWMS ——{P29| Ssoal o RESET
PWM8 —{P28] SCL e P13}—{ D13 J——{PWM5}— & 1x
SDA |9 P12}—{ D12 PWM4}— 5 RX
—g X = All - D25 r—P25 P11 D11 PWM3
—1 & RX D24 |—{P24 P10 }=_ D10 PWM2
A9 |—{ D23 }—P23 _ o—{ P9}~ D9
A8 |— D22 |—P22 o—{pPg}— D8
PWM7 D21 P21 P7 D7 g X
5 —{PwMe}— A6 }—{ D20 }—{p20 o—{p6 - D6 5 RX
O ) A5 —{ D19 —{piole o—{F5 - D5 |—{PwMi
4 % Rx}~{ A2 }—{ D18 P8 P4 D4 PWMO
= A3 - D17 }—{P17 P3b={ D3 £ 7x
n —po {06 1—{Fs —{Fol{ 02 - w
B Al D15 p—{P15 P39 D39 f &—{pi}—_ DI ETX
P A0 P D14 P14 :11P38n D38 *D26 P26 PO D0 — 3 RX

|

RN KR =S o——{)

WARNING! =
Applying voltages greater than 3.3V to any pin may MICrOSD SlOt

wt fnr \ iy
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Application {
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GPIO ADC Logging/
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Kernel Services Schedulers

Hardward =




Z2 (53 HT

SwiftlORix 6l

import SwiftIO

func main() {
//Create a DigitalOut to .D@
let pin = DigitalOut(.D®)

//Reverse the output value every 1 second

while true {
pin.reverse()

sleep(1000)
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BlockZ{:

Fde

- icFEblock¥iFRE R EIE
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struct Block {
enum Name: Int {
case J =1, L, 2, S, T, I, O

}

let name:
3, y = -2

Var X =

Name

var currentDirection = 0
var currentBlock = [[[Bool]]]()

> init() {-

}

el fUNC getImage() -> [[Bool]] {-
}

#func getRotateImage() -> [[Bool]l] {-

}
q mutating

func rotate() {

let maxDirections = currentBlock.count
currentDirection += 1
1T currentDirection == maxDirections {

}
}
ﬁ mutating
y +=
}
memm—lp- mutating
¥ -=
}
q mutating
X +=
}

currentDirection = 0

func stepDown() {
1

func stepLeft() {
1

func stepRight() {
1
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Playground&iRE4ats

struct Playground {
enum MoveDirection {
case left, right, down

}
var screen = [[Bool]](repeating: [Bool](repeating: false, count: 10), count: 20)

func getScreen() -> [[Bool]] {
return screen

}
> mutating func tryMove( block: inout Block, to dir: MoveDirection) -> Bool {-
}
> mutating func tryRotate( block: inout Block) -> Bool {-
}
> func isGameOver(_ block: Block) -= Bool {-
}
> mutating func merge( block: Block) {-
}
> func checkFullLines() -= [Int] {-
}
> mutating func clearLine(at lines: [Int]) {-
}
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«  Playground
- Block
« NextBlock

« GameData

- HIETXHBER, FE

Score : 90
Level : 1
Lines : b

—

Score : 90
Level : 1
Lines : 5

Start new game

Pause

More Games

Start new game

Pause

More Games

EETRIS

www.TheTetrisGame.com

EIETRIS

www.TheTetrisGame.com

Score : 90
Level : 1

Start new game

Pause

More Games

EIETRIS

www.TheTetrisGame.com

Score : 90
Level : 1
Lines : 5

Start new game

| Pause

More Games

EETRIS

www.TheTetrisGame.com

Score : 90
Level : 1
Lines : 5

Start new game

Pause

More Games
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QS Y TetrisViewliy, FiaJLARihF % IE E

protocol TetrisView {

func updatePlayground( playground: [[Bool]])

func updateBlock( x: Int, vy: Int, image: [[Bool]])
func updateNextImage( 1image: [[Bool]])

func updateData(score: Int, lines: Int, level: Int)
func displayInit()

func display()
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o2 Controller{t#3

var timer = 0
var viewDelegate: TetrisView

while true {

timer += 10 ﬁﬁiﬁﬁiﬁ%ﬁ?ﬁu
sleep(ms: 10)

let keyValue = keypad.getKeyState()

if keyValue == .rotate {
playground.tryRotate(&block)

}

if keyValue == .left {
playground.tryMove(&block, to: .left)
}

if keyValue == .right {
playground.tryMove(&block, to: .right)
}

> if timer % gameData.timerDuration == || keyValue

}

viewDelegate. upd ayground(playground.
viewDelegate.updateBlock(block.x, block.y, image: block.getImage())
viewDelegate.updateData(score: gameData.score, lines: gameData.lines, level: gameData.level)

p : o o = _j;,-‘q |J
if timer % 50 == 0 { MIZ7INTT
viewDelegate.display()

PRt RSl
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o2 Controller{t#3

if timer % gameData.timerDuration == 0 || keyValue == .down {
if playground.tryMove(&block, to: .down) {
// &ML
} else if playground.isGameOver(block) {
// DEREER
} else {
// FEXW

playground.merge(block)

let fullLines = playground.checkFullLines()

1f fullLines.count !'= 0 {
gameData.update(fullLines)
playground.clearLine(at: fulllLines)

}

block = nextBlock

nextBlock = Block()

viewDelegate.updateNextImage(nextBlock.getImage())

//
//

//
//

//
//
//

&FblockZ|playground
MEMRIT

BRI E D
A RATT

{24 X Biblock
SHEM T —1block
BfiviewRP TF—1blockElFR
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o2 Controller{t#3

var timer = 0
var viewDelegate: TetrisView

while true {

timer += 10 ﬁﬁiﬁﬁiﬁ%ﬁ?ﬁu
sleep(ms: 10)

let keyValue = keypad.getKeyState()

if keyValue == .rotate {
playground.tryRotate(&block)

}

if keyValue == .left {
playground.tryMove(&block, to: .left)
}

if keyValue == .right {
playground.tryMove(&block, to: .right)
}

> if timer % gameData.timerDuration == || keyValue

}

viewDelegate. upd ayground(playground.
viewDelegate.updateBlock(block.x, block.y, image: block.getImage())
viewDelegate.updateData(score: gameData.score, lines: gameData.lines, level: gameData.level)

p : o o = _j;,-‘q |J
if timer % 50 == 0 { MIZ7INTT
viewDelegate.display()

PRt RSl
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if keyValue == .select {
if viewDelegate 1is HView {
viewDelegate = vView
} else {
viewDelegate

hView

}

viewDelegate.displayInit()
viewDelegate.updatePlayground(playground.getScreen())
viewDelegate.updateBlock(block.x, block.y, image: block.getImage())
viewDelegate.updateNextImage(nextBlock.getImage())






