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Architectural Design 

 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 

 Software architectural design is a 
decision-making process to determine the 
software architecture for the system under 
development 
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Architectural Design 

 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 process 
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Architectural Design 

 Determine design objectives 

 ease of change and maintenance 

 use of commercial off-the-shelf(COTS) parts 

 system performance 

 reliability 

 security 

 software fault tolerance 

 recovery 
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Architectural Design 

 Determine system type 

 four types of systems 
 interactive subsystems 

 the interaction between system and actor 

 event-driven subsystems 
 state-dependent, commonly seen in embedded system 

 transformational subsystems 
 stateless, transforming input into output 

 object-persistence subsytems 
 storing and retrieving data from database or file system 
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Architectural Design 

 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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N-tier architecture 



Android应用软件设计  朱洪军  http://staff.ustc.edu.cn/~waterzhj 

2017年9月9日星期六 

Applying client-server 

architectural style 
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Main program and subroutines architecture 
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Event-driven system 

architecture 
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Persistence framework 

architectural style 
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Architectural Design 

 Perform custom architectural design 

 design patterns are useful 

 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 

 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 

 Design for change 

 a good design should yield a system that can 

adapt to change 

 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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OCP Demo 
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Software Design Principles 

 Separation of concerns 

 a good design means than the responsibility 

of different concerns should be assigned to 

different subsystem or objects 

 Interface segregation principle 

 clients should not be forced to implement 

interfaces they don't use 
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ISP Demo 
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Software Design Principles 

 Information hiding 

 a good design should hide implementation 

detail from the rest of the system 

 Single responsibility principle 

 a class should have only one reason to 

change 
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SRP demo 
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Software Design Principles 

 Keep it simple and stupid 

 a good design should avoid unnecessary 
complexity 

 less is more 

 Hollywood principle 

 don't call us, we will call u 

 IoC, DI 

 Observer pattern 
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Hollywood principle demo 
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Package Diagram and UML 

 UML 
 Unified Modeling Language 

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

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

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

 Interaction Diagrams 
 Sequence Diagram, Communication Diagram, Timing Diagram, 

Interaction Overview Diagram 
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UC diagram demo 
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Component diagram demo 
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Deployment diagram demo 
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Package diagram demo 
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Package Diagram and UML 

 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 
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Package Diagram and UML 

 Package diagram (cont.) 

 notations 
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Common packages in projects 
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Android 

Architecture 
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Android Architecture 
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Android Architecture 

 Linux Kernel（Version 2.6） 
 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 
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Linux kernel 
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Android Architecture 

 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 

 Runtime and Libraries 
 Runtime 

 Dalvik Virtual Machine (before 5.0) 

 Execute .dex files 

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

 Core Libraries 

 Compile Java code to .dex file 
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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 

 A media library for playback of audio and video media 

 A surface manager to provide display management 

 Graphics libraries that include SGL and OpenGL for 2D 

and 3D graphics, etc. 
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Android Architecture 

 Dalvik VM, Based on QEMU (before 5.0) 

 Depending on linux kernel， execute .dex file 

 .class file is object file, which needs to be linked as .dex 

file for running in Dalvik VM 

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

 Dex is a compressed file format, being used in limited 

memory system 

 Multiple Dalvik instances can be running at the 

same time 
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Android Architecture 

 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 
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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) 

 The Android operating system is a multi-user Linux 

system in which each application is a different user 

 By default, the system assigns each application a unique 

Linux user ID 

 Each process has its own virtual machine (VM), so an 

application's code runs in isolation from other 

applications 

 By default, every application runs in its own Linux 

process 
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Android Architecture 

 Application Framework 

 An array of managers that provide services 

for 

 Activity、Views、Content Providers 

 Resources、Windows, etc. 
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Android Architecture 

 Application Framework (cont.) 
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Android Architecture 

 Applications 

 Different user applications written in Java 

 Such as 

 Contacts 

 Browser 

 Etc. 
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Android Architecture 

 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 
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APK build process 
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APK build tool chain diagram 
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Android Architecture 

 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 
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Android Architecture 

 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 
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Android Architecture 

 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 
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Activate android components 
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Intent delivery  
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Android Architecture 

 Intent (cont.) 

 intent is a passive data structure holding an abstract 

description of an operation to be performed 

 it contains 

 Component name 

 Action 

 Data 

 Category 

 Extras 

 Flags 
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Android Architecture 

 Android project structure--Eclipse 

 src package 

 gen package 

 Library 

 assets folder 

 res folder 
 drawable 

 Layout 

 … 

 project Menifest file 
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Android Architecture 

 Android project structure--Android Studio 

 java package 

 res package 

 manifests package 
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 Android java source code structure 
 

package water.activity; 

import android.app.Activity; 

import android.os.Bundle; 

 
public class FirstAndroidActivity extends Activity { 

    /** Called when the activity is first created. */ 

    @Override 

    public void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 

        setContentView(R.layout.main); 

    } 

} 

Android Architecture 
Package path 

Imported API 

Class 

body 
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Android Architecture 

 AndroidMenifest.xml file 
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Android menifest file demo 
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Android Architecture 

 Android debugging 
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Android Architecture 

 Android debugging (cont.) 
 adb 

 logcat 

 ddms 

 lint 

 monkey/monkeyrunner 

 junit 

 hierarchy viewer 

 etc. 
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Android lint workflow 
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Java Programming Language 

 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 
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Java Programming Language 

 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) 
 Java SE 6 (December 11, 2006) 

 Java SE 7 (July 28, 2011) 

 Java SE 8 (March 18, 2014) 
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Java Programming Language 

 Java editions 

 java card 

 java me 

 java se 

 java ee 

 javaFX  
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Java Programming Language 

 Principles of OOP 
 encapsulation 

 inheritance 

 polymorphism 

 Principles in java 
 keep classes/methods small 

 use comments 

 use a consistent style 

 use built-in logging 
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Java Programming Language 

 Hello world in java 
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Java Programming Language 

 Struture of java class 
package packageName; 

import ClassNameToImport; 

accessSpecifier class ClassName { 

    accessSpecifier dataType variableName [= initialValue]; 

    accessSpecifier ClassName([argumentList]) { 

        constructorStatement(s) 

    } 

    accessSpecifier returnType methodName([argumentList]) { 

        methodStatement(s) 

    } 

     // This is a comment 

     /* This is a comment too */ 

     /* This is a 

         multiline 

         comment */ 

} 
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Java Programming Language 

 Primitive data types 
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Java Programming Language 

 Arithmetic operators 
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Java Programming Language 

 Relational and conditional operators 
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Java Programming Language 

 Control flow statements 

 if then / if then else 

 switch case 
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Java Programming Language 

 Control flow statements (cont.) 

 while / while do 

 for / for each 
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Java Programming Language 

 Boxing and unboxing 
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Java Programming Language 

 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 
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Array 
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Java Programming Language 

 Java collections (cont.) 

 List 

 a List is a collection construct that is by definition 

an ordered collection, also known as a sequence 

 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 
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List 
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Java Programming Language 

 Java collections (cont.) 

 Set 

 a Set is a collections construct that by definition 

contains unique elements — that is, no duplicates 

 sets contain at most one null element 

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

directly 
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Set 

Value :a 

Value :b 

Value :c 

Value :d  
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Java Programming Language 

 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 unique, 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 
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Map 
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Kotlin Programming Language 

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

 Was announced as an official language on 
Android platform (2017.05.17) by Google 

 Can be compiled into several types of code 
 Java class bytecode 

 Javascript 

 Native code 

 Dalvik/oat bytecode 

 etc. 
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Kotlin Programming Language 

 A statically typed programming language 

 Null safety 

 Object-Oriented programming 

 Functional programming 

 Java introp 

 Javascript interaction 

 Etc. 
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Kotlin Programming Language 

 Kotlin “hello world” 
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Kotlin Programming Language 

 Basic types 
 Numbers 

 —Double, Float, Long, Int, …… 

 Characters 
 —Char 

 Booleans 
 —true，false 

 Arrays 
 —Array<T>, ByteArray, ShortArray, …… 

 Strings 
 —String 
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Array & Char 
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String & 

String 

template 
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Kotlin Programming Language 

 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 
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when 
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Kotlin Programming Language 

 Class & Object 

 Classes can contain 
 Constructor & initializer blocks 

 Functions 

 Properties 

 Nested and inner classes 

 Object declarations 

 Class modifier 
 abstract, final, enum, open, annotation 
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Kotlin Programming Language 

 Class & Object 

 Object expressions 

 To create an object of an anonymous class that 

inherits from some type (or types) 

 Object declarations 

 To declare singletons  

 Companion Objects 

 Declared inside a class and marked with 

the companion keyword 
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Class and instance 
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Object expresion 
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Kotlin Programming Language 

 Functions & Lambdas 

 Function scope 
 Local function 

 Member function 

 Generic function 

 Inline function 

 Extension function 

 Higher order function & Lambda 

 Tail recursive function 
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Function & lambda 
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Kotlin Programming Language 

 Interaction with other programming 

languages 

 Calling java from kotlin 

 Calling kotlin from java 

 Calling javascript from kotlin 

 Calling kotlin from javascript 
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Kotlin interacts with java 
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