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Session 2: Architectural Design

" Architectural Design

" Software Design Principles

" Package Diagram and UML
" Android Architecture

" Java Programming Language

" Kotlin Programming Language
= ® Conclusions

o - Android ™M H#EM W AUt %  http://staff. ustc. edu. cn/ waterzhj
i |

Saftowre: Engtinatis

20174F9 HOH 2 N hERSHA KSR School of Software Engineering of USTC



lllllIllIllIIllllllllllllIlllllllllIllll‘55=’IIIE=%IIIIIIIlIIIIIIIIllllllllllllllllllllllll
Architectural Design

m The Software architecture of a system
refers to the style of design of the
structure of the system including the
interfacing and interaction among its

components

m Software architectural designisa
decision-making process to determine the

software architecture for the system under
development
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Architectural Design

m Architectural design process
= determine design objectives
= determine type of system

= apply an architectual style or perform custom
architectural design

= specify subsystem functions, interfaces, and
Interaction behavior

= review the architectural design
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Architectural Design

m Determine design objectives
= ease of change and maintenance
= use of commercial off-the-shelf(COTS) parts
= system performance
= reliability
= Security
= software fault tolerance
m recovery
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Architectural Design

m Determine system type

= four types of systems
= Interactive subsystems
m the interaction between system and actor
= event-driven subsystems
m State-dependent, commonly seen in embedded system

= transformational subsystems
m stateless, transforming input into output

= Oobject-persistence subsytems
m storing and retrieving data from database or file system
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Architectural Design

m Applying architectural styles

= architectural styles
= N-tier architecture
= Client-Server architecture
= Main program and subroutine architecture
= Event-driven system architecture
= Pesistence framework architecture
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m
 Main program and subroutines architecture
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Architectural Design

m Perform custom architectural design
= design patterns are useful

m Specify subsystem functions and
Interfaces

= define the input and output of each
subsystem

= specify the interaction behavior between the
subsystems
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Architectural Design

m Review the architectural design

= the review verifies that If the design satifies
software requirements and design objects

= and If the design follows the software design
principles
= design for change
= Separation of concerns
= etc.
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Software Design Principles

m Design for change

= a good design should yield a system that can
adapt to change

m Open close principle

= the design and writing of the code should be
done in a way that new functionality should be

added with minimum changes in the existing
code
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Software Design Principles

m Separation of concerns

= a good design means than the responsibility
of different concerns should be assigned to
different subsystem or objects

m Interface segregation principle

= clients should not be forced to implement
Interfaces they don't use
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/f interface segregation principle — bad example !
interface IWorker |
rublic wold work):
public void eat(); ]

interface IFeedablef
public veld eat();

}
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Software Design Principles

m Information hiding

= a good design should hide implementation
detail from the rest of the system

m Single responsibility principle

= a class should have only one reason to
change
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Software Design Principles

m Keep it simple and stupid

= a good design should avoid unnecessary
complexity

= |less Is more
m Hollywood principle

m don't call us, we will call u
= |0C, DI

= Observer pattern
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Hollywood principle demo

Subject
Observer <>l+observerCollection
: +registerObserver(observer)
+notify() +unregisterObserver(observer)
A\ +notifyObservers()

notifyObservers()
for observer in observerCollection

call observer.notify()

ConcreteObserverA ConcreteObserverB
+notify() +notify()
. Androidfi FHE AT % http://staff. ustc. edu. cn/ waterzhj =——=
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Package Diagram and UML

m UML

= Unified Modeling Language

= UML 2.0 defines thirteen types of diagrams, three
represent general types of behavior
Structure Diagrams

m Class Diagram, Object Diagram, Component Diagram,
Composite Structure Diagram, Package Diagram, and
Deployment Diagram

Behavior Diagrams
m Use Case Diagram, Activity Diagram, State Machine Diagram
Interaction Diagrams

m Sequence Diagram, Communication Diagram, Timing Diagram,
Interaction Overview Diagram
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The physical model shows

where and how system
components will ke

deployed. It is a specific
map of the physical layout

of the system.
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Package diagram demo
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Package Diagram and UML

m Package diagram

= package diagram shows the arrangement and

organization of model elements in middle to
large scale project

= package diagram can show both structure

and dependencies between sub-systems or
modules

s P
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Package Diagram and UML

m Package diagram (cont.)
= notations

54 2 AndroidM IR KM% http://staff. ustc. edu. cn/“waterzh] ——=
i 2oz s A S Baghaning
S
201759 H9H N

PERZEFARAKERGER School of Software Engineering of USTC



Resource ‘\
_package

including manifest files,
properties, constant

Tools \
package

tools used in projects

—

' Business package

values, configurations etc.

— including business handling, Ul
framework, event handling,
controllers ete.

Storage \
framework

including CRUD, O/R
mapping, File accessing
etc.

Security \

framework

Metwork
comunication
framework

implementing http/tcp/udp
communication, socket, data
packing, Data Encapsulation etc.

implementing
encoding/decoding, crypto,
protection etc.
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Android
Architecture
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Android Architecture

Stock Android Apps

Launcher2 Phone AlarmClock
Email Settings Camera
Gallery s DeskClock Your Apps / Market Apps
Calendar Browser Bluetooth
Calculator Contacts

App

7 = T

android.*
Binder java.*
Power Manager Mount Service Status Bar Manager
Activity Manager Notification Manager Sensor Service
Package Manager Location Manager Window Manager
Battery Service Surface Flinger
Dalvik / Android Runtime / Zygote
JNl ...................................................................................................................................................................................................................................
¥
prer Libraries Hardware ;
: Bionic / OpenGL / WebKit/ ... | | Abstraction Layer Native Daemons Init / Toolbox
25 R Linux Kernel ==
e Wakelocks / Lowmem / Binder / Ashmem / Logger / RAM Console/ ... et

-
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Android Architecture

m Linux Kernel (Version 2.6)

m Core services (including hardware drivers, process and
memory management, security, network, and power
management) are handled by a Linux 2.6 kernel

= The kernel also provides an abstraction layer between the
hardware and the remainder of the stack

LINUX KERNEL

Displa ) T Bluetooth Flash Memor Binder (IPC
DriF\)/erY Camera Driver Driver Driver A Driv(er )

r— - S Audio Power
USB Driver Keypad Driver WiFi Driver [ Management
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Linux kernel
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Android Architecture

m HAL

= defines a standard interface for hardware
vendors to implement and allows Android to
be agnostic about lower-level driver
Implementations

= HAL implementations are packaged into
modules (.so) file and loaded by the Android
system at the appropriate time
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& HAL components
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Android Architecture

m Runtime and Libraries

= Runtime

= Dalvik Virtual Machine (before 5.0)
m Execute .dex files

= Android Runtime (ART, 5.0 and higher)
m Execute .oat files

= Core Libraries
m Compile Java code to .dex file

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries

Framework
' Dalvik irua -

Machine

OpenGL | ES FreeType WebKit

SGL SSL
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Android Architecture

= Libraries (C/C++)

= Running on top of the kernel, Android includes various
C/C++ core libraries such as libc and SSL
m A media library for playback of audio and video media
m A surface manager to provide display management

m Graphics libraries that include SGL and OpenGL for 2D
and 3D graphics, etc.

LIBRARIES ANDROID RUNTIME

Media

Core Libraries
Framework

DAk irtua

Machine

Surface Manager

OpenGL | ES Freelype

SGL SSL
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Android Architecture

= Dalvik VM, Based on QEMU (before 5.0)

= Depending on linux kernel, execute .dex file

m .class file is object file, which needs to be linked as .dex
file for running in Dalvik VM

m Dx tool is used to linke .class file to .dex file

m Dex is a compressed file format, being used in limited
memory system

= Multiple Dalvik instances can be running at the
same time

DI

Y
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Android Architecture

m ART (5.0 and higher)

= execute .oat file
a private elf file owned by android

= Introduces the use of ahead-of-time (AOT)
compilation by compiling entire applications
Into native machine code upon their
Installation

Improves the overall execution efficiency and
reduces power consumption

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j

s P

Softwart Esgimecring
2017F9H9H A N mERSEARASRHESE School of Software Engineering of USTC



Resources &
Code

§
5 . S —
8 z [ el LY
Y -8
-l
= mm )
5 _m \
-
"l d
g |
: 3 xw |||||||||||||||||
I_TA m.m
_
: 5
’ e
K
3
_,,w SHIAIDQ
|
ART versus Dalvik % s |

20179 H 9 H 27



Android Architecture

Once Installed on a device, each Android
application lives in its own security sandbox

The android system implements the principle of
least privilege (POLP)
m The Android operating system is a multi-user Linux
system in which each application is a different user

m By default, the system assigns each application a unique
Linux user ID

m Each process has its own virtual machine (VM), so an
application's code runs in isolation from other
applications

m By default, every application runs in its own Linux
Androﬁ)cﬁ%%@ﬁﬁ%ﬁ dedt % http://staff. ustc. edu. cn/ waterzhj
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Android Architecture

m Application Framework

= An array of managers that provide services
for
= Activity. Views. Content Providers
= Resources. Windows, etc.

APPLICATION FRAMEWORK

Window Content View Notification
Manager Providers System Manager

Activity Manager

Telephony Resource Location GTalk Service

Package Manager Manager Manager Manager
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Android Architecture

m Application Framework (cont.)

FRAMEWORK SERVICE DESCRIPTION

Activity Manager Manages Intent resolution/destinations, app/activity launch,
and so on
View System Manages views (Ul compositions that a user sees) in activities

Package Manager

Manages information and tasks about packages currently
and previously queued to be installed on the system

Telephony Manager

Manages information and tasks related to telephony services,
radio state(s), and network and subscriber information

Resource Manager

Provides access to non-code app resources such as graphics,
Ul layouts, string data, and so on

Location Manager

Provides an interface for setting and retrieving (GPS, cell,
WiFi) location information, such as location fix/coordinates

20174

Notification Manager

ang

Manages various event notifications, such as playing sounds,
vibrating, flashing LEDs, and displaying icons in the status bar ¢




Android Architecture

m Applications
= Different user applications written in Java

= Such as
= Contacts
= Browser
= Etc.

APPLICATIONS

Home Contacts Phone Browser

S AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j =
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Android Architecture

m Applications (cont.)
= APK

= Android package, Android SDK tools compile the
code—along with any data and resource files—into

an Android package, an archive file with
an .apk suffix

= All the code In a single .apk file is considered to be
one application

= .apk is the file that Android-powered devices use
to install the application

s P
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apkbuilder -u

s |

jarsigner adb

- -— D[Nt Toaanttring

Key

e
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Native Source files

3 Party Native Source

Java source files
(*.java)

(*.c, *.cpp) files (*.c, *.cpp)
e 31 Party Static Librari (/ mie \}
compiler arty tatic Libraries Compiler
NP (*.a) NP
Ob]ECt files Static libraries 39 party libraries and Class files
(*.0) * 5 .class files (*.class)
\L __5 Linker ’Q - dex )
a 3" Party Dynamic Library
(*.s0)
Dynamic A . :
Library (*.s0) \_ builder Jexties
i i ,w
Apk file 1C



Android Architecture

m Application Components

= 1 android app = N components

= apps can use components of other
applications

= app processes are automagically started
whenever any part is needed
one app has N entry points, !1, and !'main()
= four types of components

activity, service, content provider, broadcast
receiver

s P

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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Android Architecture

m Application Components (cont.)
= Activities
= represents a single screen with a user interface
= Services

= runs in the background to perform long-running operations or

to perform work for remote processes and has no a user
interface

= Content Providers

= store and retrieve data and make it accessible to
all applications

= Broadcast Receivers
= responds to system-wide broadcast announcements

DI

Y

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j

Softwart Esgimecring
2017TEE9 HOH 2 #7S hERSHAASRESE School of Software Engineering of USTC



Android Architecture

m [Intent

= Three of the core components of an
application — activities, services, and
broadcast receivers — are activated through
messages, called intents

= Intent messaging is a facility for late run-time

binding between components in the same or
different applications

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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Activate android components

BroadCast
Receiver

SRaEg

Send

Intent
Send

intent

T

)

Service

Send
Intent

Dialog Text

Send Query URI
Intent
ser
ery UR ——Clj
“ Query Content
T Provider
7 g
201749 HIH A 7S
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J Intent ] Intent ]

b
A {f Y
\

startActivity() ‘ / onCreate()

\
I.I. |
A/ ’ \/

Activity B

o

i~

L
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Android Architecture

= Intent (cont.)

= Intent is a passive data structure holding an abstract
description of an operation to be performed

= |t contains
= Component name
= Action .
Intent intent = new Intent();
= Data intent. putExtra(”sms_body”, "BEEEFHAT! ")
- Category intent.setAction(Intent. ACTION_SENTTO);
= Extras intent.setData(Uri.parse("smsto:15895899925"));
= Flags

startActivitylintent);

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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Android Architecture

) ) _ = =% IntentAndroidProject
m Android project structure--Eclipse =@ sre

m SIc paCkage i+ $ water. activaty

H} water. service

B gen paCkage = '013} gen [Generated Java Files]
. = B3 water. activity
- lerary i+ m R. java
= assets folder SR Android 2.3
_ > assets
= res folder -8 res
m drawable + [~ drawable-hdpi
# [~ drawable-ldpi
" LayOUt + [ drawable-mdpi
... + [~ layout
= project Menifest file ;i
+ [~ values
<1 AndroidManifest. xml
E] default. properties

— e —

bz o

— 2 Android@fﬁﬁ#&ﬁ“ %/ﬁﬁ http://Staf » ,__J proguard. cfg
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Android Architecture

m Android project structure--Android Studio
= Java package
= res package
= manifests package

AndroidN HBA AT ARt FH

Y
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Android Architecture

m Android java source code structure Package path

package water.activity; >

import android.os.Bundle; ImportedD

publi assS FirstAndroidActivity extendS-Ac
* Called when the activity is first created. */
@Override

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.main);

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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Android Architecture

m AndroidMenifest.xml file

Content Provider (Provides a

seamless interface to store and = ® listening to messages/events in the

Broadcast Receiver (Used for

retrieve data in the android android system)
app)

Activity (A single
Services (Long running ® screen where user can
operations in background . interact)
without UI)

Intent(An abstraction/
® message describing the
r operation to be performed)

permissions etc

‘AndroidManifest.xml|
The Glue)

2017F9H9H A N PENZERAKZERHZER School of Sofftware Engineering of USTC



1
- Android menifest file demo

<?¥ml version="1,0" encoding="utf-8"2>

<manifest xmlns:android="kttp://schemas.android.com/apk/res/android"
package="water.activity" android:versionCode="1" android:versionlame="1.0">
<uses-=sdk android:min3dkVersion="9%" />
<uses-permission android:name="android.permission.CALL PHONE"></uses-permission>

<permission android:protectionlLevel="normal" android:name="water.permission.VIEW"/><!——ﬁﬁﬂjﬁffil$gpa-_>

<application android:icon="@drawable/icon" android:label="@stringfapp_name">
<activity android:name=".FirstAndroidActivity" android:label="@string/app name">
<intent—-filter>
<action android:name="android.intent.action.MAIN" />
<gategory android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

<activity android:name="SecondAndroiddctivity"
android:permission="water.permission. VIEW">
<intent-filter> <!——fE3lintent filter —-=>
<action android:name="water.action.FIRSTVIEW" f><!——ﬁ§ﬂﬂ§§ﬁ§3{action -2
<action android:name="water.action.SECONDVIEW" /><' ——iIlBE M action ——>
<category android:name="water.category. FIRSTCATEGORY" f><!——ﬁ§ﬂﬂ§f§§tcategory -2
<category android:name="endroid.intent.category.DEFAULT"></category><!——ﬁﬁﬂUDEFAULT category —->
<data android:mimeType="text /html" android:schene="http"
android: host="www. testAndroid. com" android:port="33888" /><!——ﬁﬁﬂﬂ§f€31data -
</intent-filter>

</activity>
</application>
</manifest>
.‘.._..‘_,_;.,# —

2017F9H9H A N hERBHE AR SRS School of Software Engineering of USTC



Android Architecture

m Android debugging

Emulator
o

l Android OS5

JOWP ADB
Debugger Device |o—p| App
F Vs

Daemon

Device

(¥,
e
m Daanon
Daeman
x USE

Android OS5

ADB
Device |5 .| App
Daemon VMs
An

AT (T

20174F9 H9H A /N

sering of USTC




Android Architecture

m Android debugging (cont.)
= adb
= logcat

= ddms
m |Int Andrmd

= monkey/monkeyrunner
'H Logcat

= junit

= hierarchy viewer
= etc.

5 EW Andl"Oldefﬁi}/(ﬁ:lxﬁ“ KUt ZE http://staff.ustc. edu. cn/ waterzhj
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lint Qutput
(by issue category)

lFPFﬁlrn
Usability

Correctness
— (i —

Accessibility

Security
—— ——
‘ Performance 18n

i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
Y
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Java Programming Language

m Java is an OO programming language

= Java applications are typically compiled to
bytecode (class file) that can run on any Java

virtual machine (JVM) regardless of computer
architecture

= The original and reference implementation
Java compilers, virtual machines, and class

libraries were developed by Sun from 1991
and first released in 1995

= Oracle acquired Sun in 2010

& AndroidM M KL ZE  http://staff. ustc. edu. cn/ waterzhj
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Java Programming Language

m Major release versions
= JDK 1.0 (January 21, 1996)
= JDK 1.1 (February 19, 1997)
= J2SE 1.2 (December 8, 1998)

= J2SE 1.3 (May 8, 2000) ( |

= J2SE 1.4 (February 6, 2002)

= J2SE 5.0 (September 30, 2004) t)
= Java SE 6 (December 11, 2006) <™ _

= Java SE 7 (July 28, 2011)

= Java SE 8 (March 18, 2014) JaVa

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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Java Programming Language

m Java editions

Servers & Servers & High-end PDAs Mobile Smart
. enterprise personal TV set-top boxes phones & cards
®m |ava Card computers computers Embedded devices entry-level
o PDAs

= java me _";I o |

= java se

'Jw-rn 2 'J'a:w-r'n 2

I Platfarm, Platfarm,
. ] ava ee Enterprise Stanmdard
Edition Edition

(JZEE) (J25E)

= javaFX

..:. -“V-_
| : ;;-q'%-‘ Jara Phtform, Hic o Ediﬁﬂnyﬂ'lﬂ HE) —
S = o Android MBI RUEEE http://staff.ustc. edu. cn/ waterzhj ===
L R

. it . o e
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Java Programming Language

m Principles of OOP
= encapsulation
= Inheritance
= polymorphism
m Principles in java
= keep classes/methods small
m USe comments
m USe a consistent style
= use built-in logging

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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Java Programming Language

m Hello world in java

B e e e e e e e s e oo o B B B e e e e e e e s e s e e B B B BB BB B
¥ Compilfation: Javac Hellolorid javrs

[0k SRR (Tl Execution: Fars Hellolorid

public =static void main(String[] args) {

System.out.println("Hellao, World"): Prints “Hello, Horld®, Bv traditiom {+AIs 15 everyone 5§ First program

U

% Jjavac HelloWorld.java

X sava Hello¥Forid
Helilo, Forld

Themse [f7 fimes of text are comments. ey are nmot part of the program,
ey serrve fo remind us ahout 1F5 properties. YThe First two fines tell
us ghat fo fype fo compile amd fest e program. e next fime describes
e purpose of e program [Ne next few fines give & sample executlon
of the progran and the resulting output. Fe will alwars include such
Jinmes in our prograns and encourage you fo do fhe rame.

® OB R R R OB O®E R R OE O®E ®E OE W

B B B B B B BB i
% Jjava HelloWorld

— public cla=s HelloWorld {

~_~ public static woid mainiString[] aregs) |

Svatem. out. println( Hello, World™):
Hello, World }

T AndroidM FHEMFITT AR
At e ———— Coppraght © 2000 -201F, Robert fedrewick and fevin Fapme.

—Iasf updated: Sst My 20 [f2:24:208 DT 20018
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Java Programming Language

m Struture of java class

package packageName;
import ClassNameTolmport;
accessSpecifier class ClassName {
accessSpecifier dataType variableName [= initialValue];
accessSpecifier ClassName([argumentList]) {
constructorStatement(s)

}

accessSpecifier returnType methodName([argumentList]) {
methodStatement(s)

}
/I This is a comment
[* This is a comment too */
[* This is a
multiline
comment */

— Ahdroid R R E http://staff. ustc. edu. cn/ waterzhj

Y
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Java Programming Language

= Primitive data types

Type Size Default value Range of values

boolean n'a false true or false

byte 8 bits 0 12810 127

char 16 bits (unsigned) w0000 wo000' to \uffff' or 0 to 65535

short 16 bits 0 -32768 to 32767

int 32 bits 0 2147483648 to 2147483647

Tong 64 bits 0 -9223372036854775808 to 9223372036854775807
float 32 bits 0.0 1.17549435e-38 to 3 4028235e+38

double 64 bits 0.0 4 9e-324 10 1.7976931348623157e+308

e 2 Andro1dMM.HE1FT W I AKRP5F http://staft.ustc. edu. cn/ waterzh]

——
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|
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Java Programming Language

m Arithmetic operators

Operator Usage Description

+ a+b Addsaandb

+ +a Promotes ato intifit's a byte, short, or char

- a-»b Subtracts b from a

- -a Arithmetically negates a

* a=*h Multipliesaand b

/ a/b Divides aby b

% a%hb Returns the remainder of dividing a by b (the modulus operator)

++ a++ Increments a by 1; computes the value of a before incrementing

++ ++a Increments a by 1; computes the value of a after incrementing

- a-- Decrements a by 1; computes the value of a before decrementing 1 —E
e —-a Decrements a by 1; computes the value of a after decrementing ! St Bigtnasiti

2017359)% 9 EI E‘ += a+=~hb Shorthandfora = a + b \gineering of USTC
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Java Programming Language

m Relational and conditional operators

Operator Usage Returns true if ...

> a>>hb als greaterthan b

= a>=>hb a is greater than or equalto b

< a=<bh alislessthanb

<= a<=>hb a s less than or equalto b

== a==~>b alsequaltob

1= al=»hb aisnotequaltob

&& a && b a and b are both true, conditionally evaluates b (if a is false, b is not evaluated)

| allb a or b is true, conditionally evaluates b (if a is true, b is not evaluated)

! la a is false

3 & a&b a and b are both true, always evaluates b %
m_’;:‘-\ | alb a orb is true, always evaluates b m

201749 H9 A aArb a and b are different sering of USTC



Java Programming Language

m Control flow statements

m If then / If then else
= switch case

caze 1:
Ccase
case
Ccase

case

if (futureMonths. isEmptv () |

! else {
for (5tring monthName : futureMonths) |

Svstem. out. println(monthMName) ;

Swstem out. print1ln(” Invalid month number”) ;

case

case

[ B B 1 Y o 3 BY =S L T O |

caze
caze 9:

case

case

10:
casze 11:
12:

defanlt:

switch (month) |

futureMonths

brealk;
brealk;

cadd " Tarmary™)
futureMonths.
futureMonths.
futureMonths.
futureMonths.
futureMonths.
futureMonths.
futureMonths.
futureMonths.
futureMonths.
futureMonths.
futureMonths.

add ("February”) ;
add {"March”) ;
add (" 4pril™);
add (" May") ;

add (" June” ) ;

add (" Tuly")

add (" August©)
add (" September”)
add("October”) ;
add ("Nowember”) ;
add("December”) ;

T, AndroidM M KL ZE  http://staff. ustc. edu. cn/ waterzhj
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Java Programming Language

m Control flow statements (cont.)
= While / while do

vwhile (count < 11) {
H for / for eaCh Swgtem. out.printlni"Count iz: * + count)
conrt++;
foriint i=1; i<11l; i++){ i

Syztem. out. printlnt Count i=: “ + 1);

h

do 1
for (int item : rambers) 1 Svatem. out. println("Count is: “ + count);
System. out. println{ " Count i=: " + item); conrt++,
1 P while f(ocount < 117

: AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j

Softuwart Enginecring
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Java Programming Language

m Boxing and unboxing

Primitive

JDK counterpart

boolean

byte

char
short

int

long
& ’F1mat
 ’7€;:W‘dDub1E

20174F9 H9H A /N

java. lang.Boolean
java. lang.Byte
java. lang.Character
java. lang.Short
java. lang.Integer
java. lang.Long

java. lang.Float

java. lang.Double Sughune: Enginaiitig
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Java Programming Language

m Java collections

= Arrays

= an array Is a container object that holds a fixed
number of values of a single type

= the length of an array is established when the
array Is created. After creation, its length is fixed

Element
First index (at index 8)
I
0 1 23456?\3 9 — Indices
- .Inl.l'l'ﬂ'jl' I-Eﬂg“] is 10 * ——

AndroidV H 3T W  AELZE  http://staft.uste. edu. cn/ waterzhj
T — Softwart Esgimecring
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B ——

package water.servlet;
import java.util.Arrays;

public class MainEntrance {

=terminated = MainEntra public static void main(String[] args) {

a

b String[] arr = new String[] { "a", "d", "c", "b" };
c rrrays.Sﬂrt{arr};

d for (String a : arr) {

System.out.println(a);

}

4

i
|
I
|

g AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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Java Programming Language

m Java collections (cont.)
m List

a List is a collection construct that is by definition
an ordered collection, also known as a seguence
a Java List collection can only hold objects

List is an interface, so you can't instantiate it
directly. You'll work with its most commonly used
Implementation, ArrayList

Unlike sets, lists typically allow duplicate elements

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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import java.util.Arraylist;
import java.util.List;

public class MainEntrance {

class Person { public static void main(String[] args) {
private String name;]
private int age; List<Persocn> pers = new ArrayList<Person>();

public String getlame() { Person 1li = new Person();
return name;

} li.setName("Li Hua");

li.setAge(19);

public woid setName(String name) {
this.name = name; pers.add(li);

L

public int getAge() {
return age;

Person xi = new Person();
xi.setName("Xi Hui");

} xi.sethAge(28);
public void setAge(int age) { pers.add(xi);
this.age = age;
h for (int 1 = @; i < pers.size(); i++) {
) System.out.println(pers.get(i).getName());
¥

/

5 ke Cr;ﬁ_; Android® FBER 1  RMtE  http://staff. ustc. edu. cn/ waterzh] =—=
TR e e m

-
2017F9H9H A N hERPHAAPEREYE School of Software Engineering of USTC



...................................!5IEilllIllllllllllllllllllllllllllllll
Java Programming Language

m Java collections (cont.)

m Set

= a Set Is a collections construct that by definition
contains uniqgue elements — that is, no duplicates

= sets contain at most one null element

= because Set is an interface, you can't instantiate it
directly

public interface SetdE>*
extends Collection<E>

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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1

import java util Tterator;
import java util Set;
import java util TreeSet;
public class SetExample {
public statiec void main(String[] args] {
£ Set example with implement TreeSet
Set<String’ s=new TreeletStringr();
Value :a
5. add ("B
Value :b 5. add ("a"):
= add ("d");
Value :c R
Value d Tterator 1t=s. iterator(l:
while (it hasNext ()]
i
String walue= (Stringlit. next ();
System. out. println("Value : “twalue];
I
. h —
A C;":T.-‘ 3 . LD iR - — ey
© = o AndroidNHBAMIEIT REEZE  hitp://stalf. ustc. edu. cn/ waterzhj =—=
S M — ; s
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Java Programming Language

m Java collections (cont.)
= Map

= a Map is a handy collection construct because it
lets you associate one object (the key) with
another (the value)

= the key to the Map must be unigue, and it's used
to retrieve the value at a later time

= a Java Map collection can only hold objects
= and you can't instantiate it directly

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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import jawa util HashMap;

import java util Tterator:

import jawa util Map;

public class MapExample
public statiec void main(String[] arzs) {

Map<Dbject, String” mp=mew HazshMap<Object, Strimg:();

£ adding or set elements in Map by put method key and walne pair
mp. put (mew Integer (2], “Two™);

mp. put (mew Integer (1], “One”™];

mp. put (mew Inmteger (3], “Thres");

mp. put (mew Integer (4], “Four™);

Key :1 Value :0One
|{E'!|-" 12 1|..I'-E|L.|E ‘Two FGet Map in Set interface to get key and walue
Key :3 Value :Three Set s=np. entrySet

Key :4 Value :Four

FiMove next key and walue of Map by iterator

Tterator it=s. iterator (]

while (it hasHext (1)

{
£ kevy=walue separator this by Map. Entry to get key and walue
Map. Entry m = (Map. Entrylit. next ();
£ ogetKer iz uzed to zet kew of Map
[\ int key= (IntegerIm. getKey();
el
: £ zetWalue iz uszed to get walue of key in Map
_ String value= (Stringlm. getValue [); —
2 Y YL S —
o ¥ Foi 3 o JL e
‘ » o \\ - o o o o —= —
o s L Andr01dﬂﬂq§j—(1¢u1‘f‘ System. out. println ("Key  “thkert”™ Value :“t+value]; e
"»"“-.“-"‘“. . - } _..

] h
20174E9 HOH HE AN ! of USTC
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Kotlin Programming Language

m IS based on JVM, and published by
JetBrains: http://kotlinlang.org/

m \Was announced as an official language on
Android platform (2017.05.17) by Google
m Can be compiled into several types of code

= Java class bytecode
= Javascript

= Native code

= Dalvik/oat bytecode
= etc.

PESESIEDL SN S
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Kotlin Programming Language

m A statically typed programming language
= Null safety
= ODbject-Oriented programming
= Functional programming
= Java Introp
= Javascript interaction

m Etc.

Softwnrt Esgimecring
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Kotlin Programming Language

m Kotlin “hello world”

fun main{args: Array<S5tring>) { class Kotlin {
val kotlin: Kotlin = Kotlin() fun SE}"Hi{hi: Str‘ing} {
kotlin.sayHi("hello world") \ print(hi)
¥
(91
i "__ Android FH#M ¥ K% http://staff. ustc. edu. cn/ waterzhj =
R, A Wm—
©
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Kotlin Programming Language

m Basic types o
= Numbers Type  Bit width
= —Double, Float, Long, Int,

...... Double 64
= Characters
» —Char Float >
= Booleans Long 64
= —true, false
= Arrays i >
= —Array<T>, ByteArray, ShortArray, ...... Short 16
= Strings
= —String Byte ;

AR, —

sz i
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T Amay&Char ——

fun main(args: Array<String>) {

val a: Char = "a
check(a) true

} 2

fun check(c: Char) ﬂ
print(c.toInt() == 97)

}
kotlin:@
1 = A 5 1 ->» "kotlin:" 1.toStri

val a rray(5, { 1 -> "kotlin:" + i.toString() }) kotlin-1

for (b in a) { kotlin:2

println(b) kotlin:3

} kotlin:4

e |

‘:_; }- Android®i R k% http://staff. ustc. edu. en/ waterzh] ——=
A e
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val hi="hello kotlin! ['

for(c in hi){
print(c)
}

println(hi)

print("$hi.length is %${hi.length}")

U

hello kotlin! hello kotlin!
hello kotlin! .length 1s 14

; ..__.T‘.__

20174F9 H9H A /N
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Kotlin Programming Language

m Control Flow
= Options
= If (condition)... else expression
= when (condition) expression
= Loops
= for (in-expression)
= While (condition) / do... while (condition)
= break, continue, return

= try...catch.. finally

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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- when

fun main(args: Array<5tring>) {
val ch = "A’

hi{(ch.toInt()})

1 others

fun hi(value: Int) {

when (value) {
96 -> print('a’)
97 -> print('b")
else -> print("others")

Qg
i
‘A‘, :.;,9‘4%.-‘* ‘ - ) —r——]
e ': A.(j Jm} s ——————— mf ustc. edu. Cn/ Watel”ZhJ S — f—
s v Softunrt Enginacring
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Kotlin Programming Language

m Class & Object

m Classes can contain

= Constructor & initializer blocks
= Functions

= Properties

= Nested and inner classes

= Object declarations

= Class modifier
= abstract, final, enum, open, annotation

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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Kotlin Programming Language

m Class & Object

= Object expressions

= To create an object of an anonymous class that
Inherits from some type (or types)

= ODbject declarations
= To declare singletons
= Companion Objects

» Declared inside a class and marked with
the companion keyword

DI

Y
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fun main(args: Array<String>) 1|

var p: Person = Person("tom"™, 30)

print(p.login(})
¥
b =1s
| o ity

" ——— — e — e

20174E9H9H E 1N |}
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class Person(name: String, age: Int) {
var nameProperty: String = name
get() = field
set(value) {
if (value.isNullOrEmpty()) {
field = ""
} else {
field = value

}
¥

private var passwordProperty: String = ""
set(value) {
field = value

h

var ageProperty: Int = age

public fun login(): Boolean {

if (!nameProperty.isNullOrEmpty()) {
return verifiedAccount()

} else {
return false

}
}
private fun verifiedAccount(): Booclean {

return true

—

T

pf USTC




—upen class Person(name: String, age: Int) {

fun main(args: Array<String>) {
hi(object:Person("Catt",19){

override fun login():Boolean{
return false

h
¥)
}

fun hi(p:Person){

print(p.login())

i
T s AndroidRIFIEFRIT it
sz
B
20179 HOH BN

}

var nameProperty: String = name
get() = field
set(value) {
if (value.isNullOrEmpty()) {
field = ""
1 else {
field = value

}
}

private var passwordProperty: String =
set(value) {
field = value

¥

var ageProperty: Int = age

open public fun login(): Boolean {

if (!nameProperty.isNullOrEmpty()) {
return verifiedAccount()

} else {
return false

}
}

private fun verifiedAccount(): Boolean {

return true

=




Kotlin Programming Language

m Functions & Lambdas

= Function scope
» Local function
» Member function

m Generic function
= Inline function
m Extension function

= Higher order function & Lambda
= Tall recursive function

AndroidMN HBAMAE T HKHEZE  http://staff. uste. edu. cn/ waterzh j
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T Funclion&lambda

fun main(args: Array<String>) {

print(facSumDouble(2, 3, ::fac))
h
fun fac(value: Int, factor: Int = 2): Int {

return value * factor

h
fun facSumDouble(x: Int, y: Int, f: (Int, Int) -> Int): Int {
val factor = 4

val lambdaExpression = { m: Int, n: Int -> (m + nb * 2}

fun sumDouble(a: Int, b: Int): Int {

Jﬁﬁu return lambdaExpression(f(a, factor), f(b, factor))
:Ji;éff‘; ¥ =

|
i

return sumDouble(x, v)
201749 H9H B Y} fof usTC
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Kotlin Programming Language

m Interaction with other programming
languages
= Calling java from kotlin
= Calling kotlin from java
= Calling javascript from kotlin
= Calling kotlin from javascript

Softwnrt Esgimecring
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//ﬂ private String hi;

public Student(String str) {

hi = str;
fun main(args: Array<String>) { )
val hi = "hil!” pUhlgcsiz;doizYHigitin("'ava says:" + hi);
javaSays(hi); 1 d ) P ’ e '
¥

public void sayFromKotlin(S5tring str) {

| - - new Kotlin().sayHi(str);
fun javaSays(hi: Strlzii/i/////// )
var s = Student(hi ¥

s.sayHi() 7
s.sayFromKotlin(hi)

R lclass Kotlin {

fun sayHi(hi: String) {
print("kotlin says:" + hi)

| java says:hil
kotlin says:hi! Y
fffvi; Android W MR AK¥EEZE  http://staff. ustc. edu. cn/ waterzhj
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Conclusions

" Architectural Design

" Software Design Principles

" Package Diagram and UML
" Android Architecture

" Java Programming Language

" Kotlin Programming Language
= ® Conclusions
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