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[bookmark: _Toc496704292]Assignment 4 – Part 1 Introduction 
This document contains course content from other instruction handouts to make it easier for you to answer the assignment questions. If you had read these instruction documents, then this assignment will be easier.  If you had not read these instruction documents then it is time to catch up with your reading both in terms of the documents and your text book.  . Fall 2017 

[bookmark: _Toc474508694][bookmark: _Toc496704293]1.0 Introduction to Application Program Development  

What Does A Programming Language Do?  -  http://cplus.about.com/od/introductiontoprogramming/p/programming.htm
Computer Program - http://en.wikipedia.org/wiki/Computer_program
What is a computer algorithm? - http://computer.howstuffworks.com/question717.htm
Algorithm - http://en.wikipedia.org/wiki/Algorithm#Formalization

[bookmark: _Toc474508695][bookmark: _Toc496704294]1.1 Questions - Computer Program Language and Computer Algorithms 

1. What is a computer program?
Enter your Answer  
Is a gathering of instructions [1] that plays out a particular undertaking when executed by a PC.


2. What is a computer algorithm?
Enter your Answer  
The algorithm is the basic technique used to get the job done


3. What are the differences between a computer program and a computer algorithm?
Enter your Answer  
Computer algorithm are the guidelines that aides on how a vocation is done while computer system are the algorithms which includes the system that is utilized as a part of under taking an occupation.


Comparing Popular Programming Languages - http://cplus.about.com/od/introductiontoprogramming/a/comparelangs.htm
Definition of Assembly Language -  Fall 2017 http://cplus.about.com/od/introductiontoprogramming/g/assemblydefn.htm
Assembly Language - http://www.swansontec.com/sprogram.html
What Are Some Advantages/Disadvantages of Using C as compared to Assembly?  -  http://programmers.stackexchange.com/questions/138924/what-are-some-advantages-disadvantages-of-using-c-over-assembly
ASP.NET - http://en.wikipedia.org/wiki/ASP.NET
Video - What is ASP.NET? -  http://www.asp.net/web-forms/videos/how-do-i/what-is-asp-net
Video - http://education-portal.com/academy/lesson/machine-code-and-high-level-languages-using-interpreters-and-compilers.html#lesson




[bookmark: _Toc474508696][bookmark: _Toc496704295]1.2 Questions – Introduction to Programming 

(Programming Language, Compilers/Interpreters, SDK and APIs, Prototyping) -  
https://www.youtube.com/watch?v=lJnvq0A_7WQ


4. What programming language can be directly understood by the computer without translation in binary code and computer instruction format?   
Enter your Answer  
Interpreted languages



5. Which programming language executes very efficiently, easier to program than machine language, and is more power and flexible than higher-level languages like C, C++, COBOL, Java, VB.NET, etc.? 
Enter your Answer  
Pascal language



6. What popular programming languages would one use to create a Windows device driver?
Enter your Answer  
C++


7. What popular open-source scripting programming languages would one use to create web-based server applications?
Enter your Answer  
PHP



8. What popular open-source scripting programming languages is embedded in an HTML document and executes code on of within a browser client?
Enter your Answer  

C#

9. What popular programming languages would one use to create animated graphics, audio, video and special effects on a web page?
Enter your Answer  
JavaScript



10. What poplar programming language would one use to create applications that run on multiple platforms and operating systems?
Enter your Answer  
C+++



11. What object-oriented programming languages are designed to create GUI-based applications for Microsoft operating systems?
Enter your Answer  
C

12. What programming languages are designed to create dynamic web-based applications for Microsoft servers, which may interact with VB.NET or C#.NET applications? (The answer is NOT VB.NET or C#.Net) 
Enter your Answer  
Perl and PHP


13. What is a Software Development Kit (SDK)?
Enter your Answer  
It is a collection of software that is used for developing applications for a specific devices


14. What is an Application Development Interface (API)?
Enter your Answer  
It can be defined as a set of protocols, tools, subroutine and definitions that are important in building a an application sofware


15. If you want to write an application that access and interacts with Twitter, Facebook, or Google Apps, one would need to use the appropriate   ____API______ (SDK or API)?
Enter your Answer  




16. If you want to write an application that wants to use the hardware of a smart phone, mobile device, or simplifies the coding of web applications one would need to use the appropriate   _____SDK_____ (SDK or API)?
Enter your Answer  
SDK




17. What is prototyping?
Enter your Answer  
It is a system development method that entails the use of a prototype of a system in testing whether the system works and the prototype is reworked until an acceptable prototype is achieved.

18. What is the biggest problem with application programming?
Enter your Answer  
The programming has problems in its correctness, maintainability, data structures, and algorithms


19. What is Pseudocode? 
Enter your Answer  
It is a readable description used by computer algorithm or program in a formal language rather than the programming language.




[bookmark: _Toc474508697][bookmark: _Toc496704296]1.3 Questions - Compilers versus Interpreters 
Introduction to Proceedural Application Development 

Source Code - http://en.wikipedia.org/wiki/Source_code
Object Code - http://en.wikipedia.org/wiki/Object_code
Translator (computing) -  https://en.wikipedia.org/wiki/Translator_(computing)
Types of program translator  - https://en.wikibooks.org/wiki/A-level_Computing/AQA/Computer_Components,_The_Stored_Program_Concept_and_the_Internet/Fundamentals_of_Computer_Systems/Types_of_program_translator
What is a computer language translator? -  https://www.reference.com/technology/computer-language-translator-1c3fb8a9ee90cfde
Compiler - http://en.wikipedia.org/wiki/Compiler
Interpreter - http://en.wikipedia.org/wiki/Interpreter_(computing)
Advantages and Disadvantages of an Interpreter -
http://wiki.answers.com/Q/What_are_the_advantages_and_disadvantages_of_becoming_a_interpreter

There are three primary types of program translator that are used to translate source program code into object program code: Interpreters, Compilers, and Just-in Time Compliers.

[image: ]

17. What is the function of a Program Language Translator? 
Enter your Answer  

They are computer software programming tools which perform the task of translating the target computer language without losing its initial meaning or coding 


18. What is Program Source Code? 
Enter your Answer  

It is a computer software version that uses loops, instructions, functions, and declarations on how a program should function


19. What is Object Code? 
Enter your Answer  
This is a software code created by the assembler or the compiler



20. Summarize the process that a Program Compiler will use to translate Source Program Code into Object Code. 
Enter your Answer  
The compiler converts the source code into a machine object file or the language module. The linker then uses the object file with the previously compiled object file to form an executable object file. 

   
21. Summarize the process that a Program Interpreter will use to translate Source Program Code into Object Code. 
Enter your Answer  
The interpreter first uses interpreted languages to convert the source code with the runtime libraries to execute machine instructions. In the conversion process, the interpreter will convert the source code, to program that will run slower than the compiled program.

   

22. Using the following table list the advantages and disadvantages of using Compilers as a translator.    
	Advantages 
	Disadvantages

	Programs compiled are self-contained units that are ready to be executed
	They are hardware specific which can be a problem in maintenance

	Hardware optimization which increases performance
	One must compile source code

	
	



23. List the advantages and disadvantages of using Interpreters as a translator using the following table.
	Advantages 
	Disadvantages

	Interpreters are useful in program development where speed is not key
	No object code is produced thus translation is done frequently

	There is no lengthy compile time
	Interpreters have to translate and execute programs line by line

	Debugging is easier 
	




Many IDEs like Microsoft Visual Studio, Eclipse, Net Beans, XCode, or IBM's RDz will provide both Interpreter and Compiler translators.  Interpreters are very useful during the initial coding and testing phases.  Some IDEs will highlight syntax or typing errors as they type the source code. But, almost all IDEs will use an Interpreter to execute code (RUN) one line at a time until they encounter an error. At least the developer gets some type of execution. Many IDEs will use the interpreter to "step through" the execution of the program one-line-at-a-time a program to help the programmer debug the error. 

However, the limitations of a program interpreter to execute the program are too many, that the program source code will be compiled into a, executable file or load module. When the programmer is finished with application development and testing, the BUILD tool will use the compiler to translate source code into object code and will combine all object code into a, assembly, package or load module to be deployed and executed.   



[bookmark: _Toc474508698][bookmark: _Toc496704297]1.4 Integrated Development Environment (IDEs) 

Integrated development environment - https://en.wikipedia.org/wiki/Integrated_development_environment
Fall 2017
Source code editor- https://en.wikipedia.org/wiki/Source_code_editor
Cloud IDEs For Web Developers - http://www.hongkiat.com/blog/cloud-ide-developers/

24. List several functions Integrated Development Environment (IDE). 
Enter your Answer  	
Support several languages
Configure a compiler
Can be used as a debugger
A source code editor
Auto code completion

   

Source code editor - https://en.wikipedia.org/wiki/Source_code_editor
Video - Notepad Plus Plus - Free Source Code Editor - https://www.youtube.com/watch?v=Pa6H4elNGog		
Video - How to use NotePad++ - https://www.youtube.com/watch?v=vl82JFZvrX8


25. Many IDEs provide a Source Code Editor. List and explain some features of a source code editor.  
Enter your Answer  
Brace matching functionality- the feature identifies the matching sets of braces
Autocomplete- the feature predicts the rest of the word the user is typing
Indentation- it is the convention of codes to give a program structure
Syntax highlighting- the feature is used for mark up, scripting and programming of languages e.g. HTML

   

Intelligent code completion - https://en.wikipedia.org/wiki/Intelligent_code_completion

26. Many IDEs provide Intelligent Code Completion. List and explain some features of Intelligent Code Completion.  (Microsoft Intellisense is a popular Intelligent Code Completion System.) 
Enter your Answer  
Quick definition-it quickly raises multiple popup definition suggestion list
Middle matching-one can type an identifier not only from the beginning 
Completion with tab-one can use this feature to click and overwrite
Parameter information-provides the best match of the already types parameters


Debugger - https://en.wikipedia.org/wiki/Debugger

Video - Debugging with VisualStudio 2015 - https://www.youtube.com/watch?v=FHnxx99DudI
Video - Debugging with Breakpoints in Visual Studio - https://www.youtube.com/watch?v=7ab4z9u7Q_I

Intelligent code completion - https://en.wikipedia.org/wiki/Intelligent_code_completion

27. Many IDEs provide a Source Code Debugger. List and explain some features of a Source Code debugger. 
Enter your Answer  
Reverse debugging- makes it possible to execute a program backwards
Language dependency-can accommodate changes in languages
Memory protection-it helps incorporate memory protection e.g. buffer overflow


   




[bookmark: _Toc474508699][bookmark: _Toc496704298]2.0. Program Development Errors and Testing 

[bookmark: _Toc474508700][bookmark: _Toc496704299]2.1 Questions- Types of Program Errors 
Fall 2017
Three Kinds of Programming Errors - http://msdn.microsoft.com/en-us/library/s9ek7a19.aspx
Syntax Errors - http://www.ehow.com/facts_5192875_syntax-error-computer-program_.html
Syntax Errors - http://www.thefreedictionary.com/syntax+error
Syntax Error - http://glossary.spamlaws.com/definition/s/syntax-error.html
Syntax Error - http://dictionary.reference.com/browse/syntax+error


1 What is program syntax?
Enter your Answer  
It’s a computer language composed of rules which contain the symbols structured for the language


2 What is a program syntax or compilation error?
Enter your Answer  
It is an error which occur due to sequence of tokens or characters in a programming language


3 Provide an example of a program syntax or compilation error.
Enter your Answer  
This is a state which a compiler fails to compile the source code of the computer program because of errors in the code


4 How are program syntax or compilation errors found?
Enter your Answer  
They are found at the compile time whereby the program only compiles after the syntax errors have been corrected


Logic Error - http://en.wikipedia.org/wiki/Logic_error
Logic Error - http://wiki.answers.com/Q/What_is_a_logic_error_in_programming

5 What is a program logic or semantic error?
Enter your Answer  
It is a program logic which produces incorrect results when executing the instructions


6 Provide an example of a program logic or semantic error.
Enter your Answer  

Debugging logic error

7 How are program logic errors found?
Enter your Answer  
A logic error may be identified after it produces incorrect or unexpected behavior causing the program to crash


Run Time Errors - http://en.wikipedia.org/wiki/Run_time_(computing)
Run-time Errors - http://www.webopedia.com/TERM/R/runtime_error.html

8 What is a program run-time error?
Enter your Answer  
It is an error which occurs while executing a program



9. Provide an example of a program run-time error. 
Enter your Answer  
Logic error


10 How are program run-time errors found?
Enter your Answer  
They are found while running or executing the program




[bookmark: _Toc474508701][bookmark: _Toc496704300]2.2 Questions- Software Testing

Software testing - http://en.wikipedia.org/wiki/Software_testing
Unit testing -   http://en.wikipedia.org/wiki/Unit_testing
Integration testing - http://en.wikipedia.org/wiki/Integration_testing
System testing - http://en.wikipedia.org/wiki/System_testing
Acceptance (user) testing -  http://en.wikipedia.org/wiki/Acceptance_testing

Video - Software Testing as a Career -  http://www.youtube.com/watch?v=GlLBXGeEcPo
Video - Managers overview of Unit Testing and Mocking -  http://www.youtube.com/watch?v=aNhxVFck32A
Video - Software Testing Fundamentals Tutorial for beginners Day 01 -  http://www.youtube.com/watch?v=uYa5IhdacjE
Video - Mark Story - Win at life with Unit testing -  http://www.youtube.com/watch?v=n-C3fPRnAs4
Video - Integration Testing -  http://www.youtube.com/watch?v=yFaKUyTj1vo&list=TLOCUalHy1JOJ3S4VW3TMAqyNQTOiAgkWB
Video - Integration Testing in Software Testing Projects  - www.youtube.com/watch?v=yFaKUyTj1vo&list=TLOCUalHy1JOJ3S4VW3TMAqyNQTOiAgkWB
Unit Integration Testing -  www.youtube.com/watch?v=yFaKUyTj1vo&list=TLOCUalHy1JOJ3S4VW3TMAqyNQTOiAgkWB
Video - An Introduction to User Acceptance Testing -  http://www.youtube.com/watch?v=T6UQrl_HMwY
Video - User Acceptance Testing in Software Testing Projects - http://www.youtube.com/watch?v=aFf2tLzLrDU
Video - System Testing & Acceptance Testing -  http://www.youtube.com/watch?v=N8-qNMHOVyw


11. Describe each category of application testing using the following table. 
	Levels of Application Software Testing
	
Description of Testing Activities 

	Unit Testing
	1. Unit testing-the activities are tested differently from the rest of the application
2. Integration testing- each of the activity is tested as part of the overall application


	Integration Testing
	1. Cross checking of the data properties- for example data imports
2. Execution of unit tests- it checks data mappings
3. Investigating server logs- troubleshooting middle ware


	System Testing
	1. Usability testing-Performance evaluation and marginality analysis
2. Reliability testing sessions which checks stability and the robustness of test sessions
3. Maintenance testing-Supports troubleshooting of problems


	Acceptance Testing
	1. User acceptance testing- verifies if a solution works for the user
2. Operational acceptance testing- it conducts tests to ensure the operational readiness of a system or service 






[bookmark: _Toc474508702][bookmark: _Toc496704301]3.0 Overview of Programming Languages  

[bookmark: _Toc474508703][bookmark: _Toc496704302]3.1 Questions - Program Generation Language 

Introduction to Application Programming Document 
Fall 2017

1. What is the native language and only language that a computer can execute?
Enter your Answer  
Low-level programming language. This is referred to either assembly language or machine code

2. What is assembly language? 
Enter your Answer  
It is a symbolic language, which is converted by the assembler


3. What are the advantages of assembly language? 
Enter your Answer  
1. Memory efficient
2. Faster in speed
3. Hardware oriented
4. Needs fewer instructions to get results


4. What are the disadvantages of assembly language? 
Enter your Answer  
1. No system development kit
2. Lack of portability
3. Difficult to retrieve the syntax

5. What is meant by one-to-one instruction mapping? 
Enter your Answer  
It is a low-level language which can be directly translated to assembly programming language


6. What is the future of assembly programming language? 
Enter your Answer  
The assembly language has decreased use and may end up getting out of the market and people will use more developed and faster programming languages



7. What is are the security risks associated to disassembly or reverse engineering? 
Enter your Answer  
Attackers use reverse engineering to perform their suspicious activities such as spoofing, code modification and information disclosure


8. What are the advantages and disadvantage of Abstraction?
Enter your Answer  
Advantages 
1. Makes codes readable and simpler
2. Makes codes from longer to small
3. It gives program code structure
Disadvantages 
1. The classes of abstraction can’t be instantiated


9. List several examples of third generation programming languages?
Enter your Answer  
1GL
2GL
3GL
4GL
5GL


[bookmark: _Toc474508704][bookmark: _Toc496704303]3.2 Procedural versus Objective Oriented Programming Languages 

Introduction to Application Programming Document 
Fall 2017
Video - The difference between procedural and object-oriented programming - https://www.youtube.com/watch?v=OEfSFrk_KEI

10. What is a Procedural Programming Language?
Enter your Answer  
It is a computer programming method which specifies well structured steps as well as procedures that are important in composing a program


11. What is an Object-oriented Programming Language?
Enter your Answer  
It is a model which is organized around objects instead of actions and data but logic.


12. What is the primary objective (focus) of an Object-oriented Programming Language?
Enter your Answer  
The primary focus is on how the objects behave




[bookmark: _Toc474508705][bookmark: _Toc496704304]3.3 Questions – C, C++, and C# 

Advantages and Disadvantages of C Language -  http://www.thecrazyprogrammer.com/2013/07/what-are-advantages-and-disadvantages.html
Uses of C - https://www.le.ac.uk/users/rjm1/cotter/page_05.htm
What is C++ used for? - https://www.quora.com/What-is-C++-used-for
Why Code in C Anymore? - http://www.drdobbs.com/cpp/why-code-in-c-anymore/240149452

13. List four uses of the C Programming language?
Enter your Answer  
1. Language compiling
2. Language interpretation 
3. Utilities
4. Network drivers
5. Operating systems
6. Text editors



14. List four uses of the C ++ Programming language?
Enter your Answer  
1. Programming of games
2. Can be used in graphic user interface based applications
3. They run operating systems
4. Advancement of computations and graphics



15. Compare the performance of C with C ++ programs.
Enter your Answer  
Comparing C with C++ is like comparing the traditional typewriter with the electric and modern typewriter. The C is the foundation of C++ languages, which are more enhanced in speed and productivity than the former.


16. The most powerful and fastest programming language is assembly language. Why would one use C or C++ programs instead of assembly programs? 
Enter your Answer  
C syntax is easy to use other than the assembly syntax
C is easier to learn than the assembly syntax
Learning to use C is productive than learning assembler


When to use C#/C++ - http://stackoverflow.com/questions/1251710/when-to-use-c-c
What are the advantages of learning C# over C++?  -  https://www.quora.com/What-are-the-advantages-of-learning-C-over-C++
For what reasons should I choose C# over Java and C++? http://softwareengineering.stackexchange.com/questions/125712/for-what-reasons-should-i-choose-c-over-java-and-c

17. List four or more reasons why a programmer should use C# as compared to C/C++? 
Enter your Answer  
1. C# is object oriented as compared to C++
2. C# has compiled languages unlike C++
3. The C# binaries are larger after it compiles compared to the C++
4. While using C# no worry of garbage collection while in C++ there is no automatic garbage collection








18. What type of application programs are written in Fortran? 
Enter your Answer  
Meteorology and climatology language apps 
Computational quantum chemistry apps
Astronomy apps
Games apps
Computational fluid dynamics apps


19. What type of application programs are written in COBOL? 
Enter your Answer  
Business apps
Finance apps
Administrative systems



[bookmark: _Toc474508706][bookmark: _Toc496704305]3.4 Questions - Objective-C and Swift 


20.  What is the difference between Objective-C and Swift?
YOUR ANSWER IS 
The swift is much simpler, easier, and flexible as compares to the Objective C

[bookmark: _Toc474508707][bookmark: _Toc496704306]3.5 Questions - PHP 

Why use PHP to build your Website?  -  http://www.wolf21.com/blog/why-use-php-to-build-website/
The Top Three Reasons to use PHP - http://php.about.com/od/phpbasics/p/php_reasons.htm
Cross-platform - http://en.wikipedia.org/wiki/Cross-platform


Video - What is PHP?   https://www.youtube.com/watch?v=fT7rCWZvsD8
Video - Introduction To PHP - A Complete PHP Tutorial for Absolute Beginners - https://www.youtube.com/watch?v=7UMNz5T-0VQ
Video - PHP Programming Part 1: Introduction to PHP Programming -  https://www.youtube.com/watch?v=27dR_sLaM74&list=PL6C3CB409A8577C2F
Video - PHP Programming Part 2: PHP Syntax and Errors  - https://www.youtube.com/watch?v=L0pgyxOAdlg&list=PL6C3CB409A8577C2F
Video - PHP Programming Part 3: Comments and INCLUDE in PHP Programming - https://www.youtube.com/watch?v=LLSKQbKbaVg&list=PL6C3CB409A8577C2F

Video - LAMP and WAMP - https://www.youtube.com/watch?v=tJoVPDLSIR8
Video - What is the LAMP Stack? -  https://www.youtube.com/watch?v=WY8jwTNYTfg
Video - How to install WAMP server on windows -  https://www.youtube.com/watch?v=kVc_9vAO7oI
Video - Introduction to PHP - Day 1 - Server setup and Hello World -  https://www.youtube.com/watch?v=QU5kUrt2lN0




21. What is PHP the programming language used for, e.g., system programming, application development, dynamic web page applications, etc.? 
YOUR ANSWER IS 
It can be used in a number of areas such as system programming, web page applications and application development. It can also be used in website design

[bookmark: _Toc474508708][bookmark: _Toc496704307]3.6 Questions - LAMP, WAMP and MAMP

22. The PHP programming language is often bundled with other products, e.g., LAMP?  What does the acronym LAMP mean?  
YOUR ANSWER IS 
LAMP means Linux, Apache, MySQL, and PHP

23. The PHP programming language is often bundled with other products, e.g., WAMP?  What does the acronym WAMP mean? 
YOUR ANSWER IS 
Windows, Apache, MySQL and PHP

24. List several reasons why a programmer should use PHP? 
YOUR ANSWER IS 
1. It is easy to scale
2. There is no need of experts
3. It is tied to the web
4. Best documentation on the web
5. It integrates with everything 
6. Dynamic typing

25. What Is PHP platform independent like Java? 
YOUR ANSWER IS 
It enables it to run any program for example Windows, OS X and many more the same as Java


[bookmark: _Toc474508709][bookmark: _Toc496704308]3.7 Questions - Ruby on Rails

Video - What is Ruby on Rails?  -  https://www.youtube.com/watch?v=yEmHb4Vu77w
Video - How to install Ruby on Rails on Windows 7 - Part 1, Initial setup   -  https://www.youtube.com/watch?v=-eFwV8lRu1w
Video - How to install Ruby on Rails on Windows 7 - Part 2, Ruby -  https://www.youtube.com/watch?v=D-YikrZqfbY
Video - How to install Ruby on Rails on Windows 7 - Part 3, MySQL connector - https://www.youtube.com/watch?v=y0X7SUfF928
Video - How to install Ruby on Rails on Windows 7 - Part 4, Ruby on Rails - https://www.youtube.com/watch?v=hy5x8aGKrrw
Video - Introduction to Ruby - Day 1 - Rubymine setup - Hello World - https://www.youtube.com/watch?v=1lgu_l4oe8c&list=PLSXDqiI4sC5NinJXEoYH6FYQ7vtIO8IPF

Video - Python vs PHP Comparison -  https://www.youtube.com/watch?v=ufmzc2sDmhs

Five Reasons Why We Use Ruby on Rails - http://www.infront.com/blogs/the-infront-blog/2013/1/4/five-reasons-why-we-use-ruby-on-rails
When to use Ruby on Rails?  - http://www.slideshare.net/dosire/when-to-use-ruby-on-rails-1308900
20 Reasons Why Every Web Designer Needs to Learn Rails - http://blog.teamtreehouse.com/reasons-why-every-web-designer-needs-to-learn-rails

26. What is Ruby on Rails programming language used for, e.g., system programming, application development, dynamic web page applications, etc.? 
YOUR ANSWER IS 
It is used for providing default structures for database and web service/pages

27. List several reasons why a programmer should use Ruby on Rails? 
YOUR ANSWER IS 
1. Pragmatism
2. Expressiveness 
3. Army of communities
4. It is mature
5. Good in marketing

28. Is Ruby on Rails platform independent like Java? 
YOUR ANSWER IS 
Not at all because Ruby is platform dependent which is not the case in Java

29. Is Ruby on Rails more similar to the C programing language or PHP programming language?
YOUR ANSWER IS 
Ruby on Rails is more similar to the C programming language because of the coding patterns



[bookmark: _Toc474508710][bookmark: _Toc496704309]3.8 Questions – Python, Scala and R 

Video - Is Python Beginner Friendly?  -  https://www.youtube.com/watch?v=ryU5SVXO4Q0
Video - Python Programming in 15 Minutes - https://www.youtube.com/watch?v=yk022Kz8zqg
Video Cartoon - Should I Learn Java or Python?  https://www.youtube.com/watch?v=epXQMbnmlcY
Video - Python Programming - Introduction - https://www.youtube.com/watch?v=72RKMMyLxS8
Video - You Used Python for What?!  -  https://www.youtube.com/watch?v=NLRWUQDaApw

Fall 2017
Why We Choose Python? -  http://www.sixfeetup.com/blog/why-we-choose-python
Why use Python as compared to other programming languages?  http://www.reddit.com/r/Python/comments/1bqv85/why_do_you_choose_python_over_other_language/
Why do you use python?  -  https://groups.google.com/forum/#!topic/comp.lang.python/ZsyxDS2lt0A


30. What are the advantages of using Python as the programming language for system programming, application development, dynamic web page applications, etc.? 
YOUR ANSWER IS 
Python has versatile features as well as fewer programming codes while used in system programming.

31. List several reasons why a programmer should use Python? 
YOUR ANSWER IS 
Python is dynamic and interactive
It is well interpreted
Python is free
Python reduces time to market
It is portable
It is extensible in C++ and C

32. Is Python platform independent like Java? 
YOUR ANSWER IS 
Yes


32. Is Python platform independent like Java? 
YOUR ANSWER IS 
Yes


31. What are the advantages of using the Scala program language to develop Data Analytic applications? 
YOUR ANSWER IS 
1. It is faster to use
2. It is moderate
3. Gets productive fast
4. High performance

32. What is a Functional Programming Language?  
YOUR ANSWER IS 
It is a programming style which uses mathematical and evaluation functions to make computer programs

33 List four or more comparisons of Scala to Java.
YOUR ANSWER IS 
1. The programmer can call Scala from Java and the vice versa
2. Both are object oriented
3. Both produce similar byte code
4. Java is more readable than Scala



34. Compare the use of Python and Scala programming languages if developing batch (Hadoop) and real-time (Spark) data analytic applications.   
YOUR ANSWER IS 
1. Both Spark and Hadoop use open sources of processing frameworks
2. Both programming languages can be used in big data analysis in the applications
3. The languages use simple implementation methodologies in the apps

35. Python has its own statistical analysis library.  Scala does not.  How does Scala perform statistical processing to for data analytic applications?  
YOUR ANSWER IS 
Scala uses object oriented and functional programming to conduct statistical processing for data

3.6 What are the advantages of using Rexx? 
YOUR ANSWER IS 
I. Uses interpreted language
II. It is system independent
III. It is dynamic in nature



[bookmark: _Toc474508711][bookmark: _Toc496704310]4.0 Introduction to COBOL Application Development 


Important Video - COBOL Application Development Part 1 - http://youtu.be/MiLlSz8hnOc
Important Video - COBOL Application Development Part 2 - http://youtu.be/ozXKLwRwuOo

[bookmark: _Toc474508712][bookmark: _Toc496704311]4.1 Overview of COBOL 

Using Programming Languages on z/OS - Chapter 9.  Introduction to the New Mainframe: Z/OS Basics  
Compiling and Link-editing a Program on z/OS - Chapter 10.  Introduction to the New Mainframe: Z/OS Basics  

COBOL History	http://www.mainframegurukul.com/tutorials/programming/cobol/cobol-history.html
COBOL Program Structure http://www.mainframegurukul.com/tutorials/programming/cobol/cobol-program-structure.html
Fall 2017
COBOL – Overview - http://www.tutorialspoint.com/cobol/cobol_overview.htm

The COBOL (Common Business Oriented Language) was introduced by IBM in 1959 as third generation programming language.   COBOL has changed and improved several times. While some will state that ANSI COBOL-85 is the current version of COBOL this is not exactly accurate. COBOL-85 is the minimum requirements for COBOL and the actual syntax and rules vary by the company who made the COBOL compiler. 

For example, the current COBOL compiler being used on IBM mainframes is called Enterprise COBOL for z/OS version 5, which replaced VS COBOL II. However, the actual version of IBM COBOL will depend on the actual operating system, e.g., MVS, AIX, etc. as well as COBOL versions on Linux and Windows Platforms. Unlike Java and .NET, COBOL is NOT platform independent.   The latest IBM COBOL compiler will also help integrate business logic written in COBOL with web and mobile user interfaces by providing interoperability with XML and Java.

COBOL was designed to support business applications that need to 1) efficiently interface  with data files, data sets, and databases, 2) minimize memory usage (small foot print), and 3) efficiently use processor resources. On average, a compiled COBOL application uses, on the average, 15% less memory and 40% less processing time compared to a Java module with the same business requirements. However, COBOL is not platform independent, is not designed to support all modern user interfaces, has very limited advanced mathematics functions and ability to communicate outside its address space.  

When COBOL cannot perform an application requirement on the mainframe, this limitation may be overcome by simply writing an Assembly Language program. IBM COBOL and IBM Assembler were made to work together, taking into consideration the advantages of each language. 

Java was designed to be a platform independent, object-oriented programming language, designed to promote re-usability of source or byte-code, to easily add new features to the program language. Those advantages come with a substantial processing overhead.  C was designed as a high-level programming language to be as powerful and flexible as the assembler programming language. But unlike COBOL, a powerful and flexible programming language creates security concerns.      

[bookmark: _Toc474508713][bookmark: _Toc496704312]4.2 Compile, Link and Execute 

The traditional steps for developing a computer program after determining the program requirements (what do you want the program to do?) are: 1 Write the computer source code using some type of editor, 2) Translating the code into object code using either Interpreters, Compilers, and Just-in Time Compliers, 3) Linking the object  to a load library which contains pre-written routines applicable to your operating system, 4) store an executable program file, and then load and  execute the executable file by either entering the file name, clicking on an icon or short-cut, etc. The following diagram provides and overall view of the process.  
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[bookmark: _Toc474508714][bookmark: _Toc496704313]4.3 Questions – Procedural Application Development 

Load Modules - https://chortle.ccsu.edu/AssemblyTutorial/Chapter-01/ass01_14.html

1. What are the differences between an object module and a load module? 
Enter your Answer  	
Object module has its code converted to machine code while load module addresses 



2. What is the name of the program or utility that converts source code into object code?
Enter your Answer  
A compiler



3. Lists the steps of the COBOL Application Development Process (which is similar to all procedural programming languages)?  
Enter your Answer  
1. Analyze the problem
2. Come up with the program
3. Code the program
4. Debug the program
5. Formalize the solution
6. Document/maintain the program


4. What are the functions of a Linkage editor or Linker in the application development process?
Enter your Answer  
1. To enable separate compilation 
2. They help in retrieving objects from the library
3. They arrange objects in a program


[image: ]




5. What are the functions of a COBOL Copy Book?  
Enter your Answer  
1. Provide support for handling dates
For example, helps in defining the date data item and configuration of data value type in BOM


6. What is a COBOL Subprogram (which is similar to a C Language include file and a Java External Class)? 
Enter your Answer  
It is a separate compilation unit combined independently in a file itself


7. Why should a COBOL programmer use COBOL copy books and subprograms?
Enter your Answer  
It is one way to ensure the programmer is working efficiently since the coding is dynamic and can be done differently 


8. Which step of the application development process is a subprogram merged with the main program?  
Enter your Answer  
In the “design step”


9. Which step of the application development process is a copy book merged with the main program?  
Enter your Answer  
In the development stage


10. Which step of the application development process that a program interacts with files, users, client internet browsers and databases? 
Enter your Answer  
The development stage


[image: ]

11. What are the differences between Static Linkage and Dynamic Linkage? 
Enter your Answer  
Static linking is done by programs called linkers while dynamic linking is done at run time
Static files are larger in size due to external programs while dynamic linking is only a single copy of the shared library
The dynamic linking is done by the operating system as run time while static linkage are the variables and functions in the external library files



12. What is the function of a Windows DLL file?
Enter your Answer  
Its function is the is the implementation of shared library concept in legal system drivers and the ActiveX controls


13. Which legacy programming language processes the most business transactions and interactions with database management systems?
Enter your Answer  
Database Management systems (DBMS) 





[bookmark: _Toc462577076][bookmark: _Toc496704314]5.0 Introduction to Android Mobile Application Development
Comparative Analysis of Application Development and Security Models - Read this assignment attached paper. 

Vulnerabilities and Threats to Mobile Application Security from a Practitioner Approach - Read this assignment attached paper. 

[bookmark: _Toc462577077][bookmark: _Toc496704315]5.1 Introduction to Android
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[bookmark: _Toc462577078][bookmark: _Toc496704316]5.2 Android Components, Messaging and Filters
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[bookmark: _Toc462577079][bookmark: _Toc496704317]5.3 Comparison of Java and Android API

Comparison of Java and Android API -   http://en.wikipedia.org/wiki/Comparison_of_Java_and_Android_API
Android, Java, and the tech behind Oracle v. Google (FAQ) - http://www.cnet.com/news/android-java-and-the-tech-behind-oracle-v-google-faq/


1. What are the differences between the Java programming language and Android? Answer =>
Java runs on virtual machine whereas Android runs on real machine
Android is a mobile phone platform while Java is a programming language
Android applications don’t have main functions while Java code compiles to Java byte code


2. Which company supports the Open-source Android API?   Answer =>
   Google


3. Which company supports the Open-source J2SE API?  Answer =>
   Oracle


4. What is an Android Project?  Answer =>
It is a project that houses the workplace for source code, app, test codes as well as the configurations   


5. What is function the Android Layout Manager?  Which popular Java API did the Android Layout Manger replace?  Answer =>
It is useful in positioning as well as measuring items within the recycle view and it ensures that recycled items are no longer visible to the user   


Special note: If you haven't read the paper titled "Comparative Analysis of Application Development and Security Models" you are probably pulling your hair out by now.


[bookmark: _Toc462577080][bookmark: _Toc496704318]5.4 Security Risks of Native Code

6. Which programming languages are specified as "native code" programming languages? Answer =>
   
C#, JavaScript and Visual Basic
	
7. List several security risks associated with "native code" programming languages using the following table. 
	Security Risks Associated with Native Code Programming Languages

	1.
Attackers understand the buffer overflow and can exploit through the weakness

	2.
Possibility of log injection attacks e.g. in Java

	3.
They are subject to manipulation by attackers

	4.
Trust exploits which follow access control vulnerabilities

	5.
The patches introduces to fix bugs expose vulnerabilities



8. What is managed code?  Answer =>
  It is a code which has been written in high programming languages and it is available for use with Microsoft framework. Managed code include; J#, C#, C++, Microsoft Jscript.NET


9. Despite the security risks of native code programming languages, why does the Android Platform support these languages?  Answer =>
 They are well implemented and easy to use
Their versions remedy problems such as the DLL
They are more dynamic and flexible to use in the android platform


10. Describe how the Android Platform supports native code programming languages.  Answer =>
Android platform contains frameworks and development processes which make it easier and flexible for use of native code programming languages. The Android Platform provides key capabilities for developers to access from their own app. It does not require one to build functionality but to invoke the code programming languages.   



Assume that you are coding an Android App your first that will permit students rate RMU courses, e.g., the amount of work required, the difficulty of tests, amount of reading, and availability of previous assignments and tests to copy.  This app, called the RMU COURSE APP. will store the course information and ratings in a database to be used for later analysis. Answer the following questions. 

11. Provide a SPECIFIC descriptive example of when you would want to code an Android Activity.  Answer =>
When the app is consuming valuable system resources while not used by the user
When the app is crashing and loses the user progress
When the app crashes while the user receives a phone call   


12. Provide a SPECIFIC descriptive example of when you would want to code an Android Service .  Answer =>
 Desire for the apps to perform longer running operations while not interacting with the user.
Asynchronous processing in order to perform resource intensive tasks in the background




[bookmark: _Toc496704319]6.0 Important Technology Trends 

There are several technology trends that are dominating the focus of new projects in Business and Government. These new technology trends will affect the role and skills required for system analysts, project managers, and software engineers. Several of these new technology trends are discussed in the following section. You will be required to demonstrate your basic knowledge and apply these technologies to project example using your personal examples with your organization or to some organization that you have researched.   


[bookmark: _Toc496704320]6.1 Questions - BYOD

Mobile interface in diverse contexts and environments as opposed to focusing on devices alone or consumer roles. For example, the trend to introduce BYOB/ BYOT in the workplace or public space will continue to raise significant management challenges for IT organizations as they lose control of user endpoint devices. It will also require increased attention to user experience design.  

What is bring your own device? http://www.ibm.com/mobilefirst/us/en/bring-your-own-device/byod.html
Bring your own device- https://en.wikipedia.org/wiki/Bring_your_own_device 
Pros and Cons of Bringing Your Own Device to Work - http://www.pcworld.com/article/246760/pros_and_cons_of_byod_bring_your_own_device_.html


1. What is BYOD or BYOT?  Answer =>
   BYOT is an IT policy whereby the employees are encouraged to use personal devices such as laptops and phones to access systems and enterprise data

2. List the advantages and disadvantages of BYOD/BYOT using the following table. 

	Advantages and Disadvantages of BYOD/BYOT Projects In Business and Government

	Advantages
	Disadvantages

	It helps the business cut costs e.g. educational costs

	It can result to bringing of inappropriate digital materials to the business

	It gives educational background for the employees
Makes learning in the business more efficient
	It cuts employment opportunities e.g. for trainers

	Gamification 

	Inability to filter inappropriate text



3. Using your personal example or an example from your current or previous employer, specifically describe a projects requirements, potential benefits (pros) and costs (cons) for   a BYOD project.  Answer =>
   Pros
Employees become educated easily and they can access information easily 
Work becomes enjoyable
Technological advancement is guaranteed

Cons
Gadgets are broken or stolen
Digital materials not in line with the business policy find their way in e.g. porn



[bookmark: _Toc496704321]6.2 Web Services, Service Oriented Architectures (SOA), and Restful
Batch Processing has no user interface. OLTP system interface with a commercial, consumer or other user. Web services was constructed to have one computer program or electronic device to use the services of another computer program or electronic device, no matter what the programming language, operating system, or physical location of the computer program. The flexibility to design programs to communicate with each other is call interoperability.

Many web services are often started by a user request. For example, the travel site named Kayak, permits a user to input flight information which queries the databases of various airline reservations using web services. This is only one example, called a metasearch engine, of the many which use web service applications. This process can also query hotel reservation systems or car rental systems.  

Web services can be implemented by two different programming approaches: traditional SOAP-based web services and Restful-based web services. While both technologies have value those systems that rely on web-based user transaction are be transitioned to the easier-to-use and more powerful Restful-based technologies. 

It is important to notice that 70% of new application programming hires require knowledge or SOAP.  

[bookmark: _Toc496704322]6.3 Questions - The Internet of Things (IoT)

Internet of Things devices, applications & examples - http://www.businessinsider.com/internet-of-things-devices-applications-examples-2016-8
5 Easy To Understand Examples Of The Internet of Things -  https://www.forbes.com/sites/blakemorgan/2016/01/27/5-easy-to-understand-examples-of-iot-and-customer-experience/#4a6624eb366c
Rise of the machines: who is the ‘internet of things’ good for? -  https://www.theguardian.com/technology/2017/jun/06/internet-of-things-smart-home-smart-city
The advantages and disadvantages of Internet of Things -  https://e27.co/advantages-disadvantages-internet-things-20160615/
Pros and Cons of Internet of Things (IoT) - What You Need to Know - https://www.buzzle.com/articles/pros-and-cons-of-internet-of-things-iot.html

The Internet is expanding beyond PCs and mobile devices into enterprise assets such as field equipment, and consumer items such as cars and televisions. The problem is that most enterprises and technology vendors have yet to explore the possibilities of an expanded Internet and are not operationally or organizationally ready.

Imagine digitizing the most important products, services and assets. The combination of data streams and services created by digitizing everything creates four basic usage models – manage; monetize; operate; extend. These four basic models can be applied to any of the four "Internets” (people, things, information and places).  Enterprises should not limit themselves to thinking that only the Internet of Things (i.e., assets and machines) has the potential to leverage these four models. Enterprises from all industries (heavy, mixed, and weightless) can leverage these four models

A sensor is not a machine. It doesn’t do anything in the same sense that a machine does. It measures, it evaluates; in short, it gathers data. The Internet of Things really comes together with the connection of sensors and machines. That is to say, the real value that the Internet of Things creates is at the intersection of gathering data and leveraging it. All the information gathered by all the sensors in the world isn’t worth very much if there isn’t an infrastructure in place to analyze it in real time.

1. Provide a detailed definition of the Internet of Things (IoT).  Answer =>
   It is a system composed of interrelated computing devices, obkects, people, animals, mechanical and digital machines provided with unique identifiers and they can freely transfer data without any need of human to human or human to computer interaction



2. Provide a detailed example of Internet of Things (IoT) that will affect your home.  Answer =>
For example, the following objects fall in the scope of IoT in a home set up; cars, electronic appliances, vending machine, security system, thermostats, alarm systems.   


3. Provide a detailed example of Internet of Things (IoT) that will affect your workplace.  Answer =>
   They include thermostats, electronic appliances such as air con, security systems, alarm clocks, sensors, fire extinguisher. 


4. Provide a detailed example of Internet of Things (IoT) that will affect public utilities, e.g., the elective grid, your cable T.V., etc.   Answer =>
   Surveillance camera, scanners, air conditioners, networked cameras, electronic appliances 


5. List three or more advantages of IoT technologies.   Answer =>
Communication between devices
Automation and control
Monitoring of business activities
Saves money 
Save time


6. List three or more disadvantages of IoT technologies.   Answer =>
No international standard of compatibility 
Complexity 
Privacy and security 
Security risks
Technology takes control over life




[bookmark: _Toc496704323]6.4 Questions -Software-Defined Applications and Infrastructure

Software-defined networking (SDN)  -  http://searchsdn.techtarget.com/definition/software-defined-networking-SDN
7 Advantages of Software Defined Networking -  http://www.ingrammicroadvisor.com/data-center/7-advantages-of-software-defined-networking
What SDN is and where it’s going  -  https://www.networkworld.com/article/3209131/lan-wan/what-sdn-is-and-where-its-going.html
Eight Big Benefits of Software-Defined Networking - https://www.serverwatch.com/server-tutorials/eight-big-benefits-of-software-defined-networking.html
What are the disadvantages of software-defined networking? -  https://www.quora.com/What-are-the-disadvantages-of-software-defined-networking
Video - What is a Software Defined Network - https://www.youtube.com/watch?v=lPL_oQT9tmc

Software-defined anything (SDx) is a collective term that encapsulates the growing market momentum for improved standards for infrastructure programmability and data center interoperability driven by automation inherent to cloud computing, DevOps and fast infrastructure provisioning. As a collective, SDx also incorporates various initiatives like OpenStack, OpenFlow, the Open Compute Project and Open Rack, which share similar visions. As individual SDx technology silos evolve and consortiums arise, look for emerging standards and bridging capabilities to benefit portfolios, but challenge individual technology suppliers to demonstrate their commitment to true interoperability standards within their specific domains.
While openness will always be a claimed vendor objective, different interpretations of SDx definitions may be anything but open. Vendors of SDN (network), SDDC (data center), SDS (storage), and SDI (infrastructure) technologies are all trying to maintain leadership in their respective domains, while deploying SDx initiatives to aid market adjacency plays. So vendors who dominate a sector of the infrastructure may only reluctantly want to abide by standards that have the potential to lower margins and open broader competitive opportunities, even when the consumer will benefit by simplicity, cost reduction and consolidation efficiency.
1. Explain the function or purpose of Software Defined Networking Technologies.  Answer =>
They help in creating improved standards of infrastructure programmability as well as data center interoperability which is driven by automation inherent to cloud computing, DevOps and infrastructure provisioning   


2. List two or examples of computer technologies which the trend of SDN would improve network services.  Answer =>
   Routers and algorithms


3. List two or examples of computer technologies which the trend of SDN would NOT improve network services.  Answer =>
Firewall and Link-load balancer   


4. List three or more benefits of SDN technologies.   Answer =>
 Holistic enterprise management 
Centralized network provisioning 
Granular security 
Low operating costs
Guaranteed content delivery



5. List three or more dis advantages of SDN technologies.   Answer =>
Does not adapt to changes
Value added features cannot be leveraged because of encapsulation
Scalability is an issue
Latency 


6. List three or more disadvantages of IoT technologies.   Answer =>
Loss of security and privacy
Compatibility 
Complexity 
Lesser employment of menial staff






[bookmark: _Toc496704324]6.5 Risk-Based Security, Self-Protection and Context Rich Systems

Organizations will increasingly recognize that it is not possible to provide a 100 percent secured environment. Once organizations acknowledge that, they can begin to apply more-sophisticated risk assessment and mitigation tools. On the technical side, recognition that perimeter defense, e.g., firewalls, IDSs, etc., is inadequate and applications need to take a more active role in security gives rise to a new multifaceted approach. Security-aware application design, dynamic and static application security testing, and runtime application self-protection combined with active context-aware and adaptive access controls are all needed in today's dangerous digital world. This will lead to new models of building security directly into applications. Perimeters and firewalls are no longer enough; every app needs to be self-aware and self-protecting.

Security-aware application design, dynamic and static application security testing, and runtime application self-protection combined with active context-aware and adaptive access controls are all needed in today’s dangerous digital world. This will lead to new models of building security directly into applications. Perimeters and firewalls are no longer enough; every app needs to be self-aware and self-protecting.
Context-Rich Systems

Ubiquitous embedded intelligence combined with pervasive analytics will drive the development of systems that are alert to their surroundings and able to respond appropriately. Context-aware security is an early application of this new capability, but others will emerge. By understanding the context of a user request, applications can not only adjust their security response but also adjust how information is delivered to the user, greatly simplifying an increasingly complex computing world.

In today’s hacker filled world, context aware security solutions are extremely important as organizations seek to encourage collaboration with employees and non-employees alike, across disparate networks, systems and devices. Solutions that provide sophisticated identity and access management capabilities by looking at users and their context, to dynamically provide secure access to systems, applications and content are necessary to protect your business and most important asset- it’s data.

This approach combines both classification and document level encryption to effectively secure and control content. Using this unique combination of content, context and identify aware security allows you to monitor for all types of content uses across your organization. It offers the most comprehensive approach for secure collaboration.
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Computers cannot execute source code. The source code must be converted into a binary code
that the processor can execute. There are two types of translators: Interpreters and Compilers.
Each language had a translator, either compiler or interpreter, that was designed for a particular
operating system and hardware platform.

- Interpreted languages are languages whose source code is translated by a software program
called an interpreter that reads in the source code, line-by-line, and immediately executes the
instruction. Interpreters help novice programmers edit and test their code quicker than using a
compiler. The disadvantage is that interpreted programs run much siower than compiled
programs. As much as 5-10 times slower as every line of code has to be re-read, then re-
processed. Interpreted languages can be executed without any more steps

- Compiled computing languages are languages whose source code is translated processed
once by a software program called a compiler that converts the source code into a file which
can then be run directly or indirectly by a computer operating system. The output of a compiler
is called either an object code or intermediate code module or file. Object code cannot be
executed at this point.
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When you write and translate a program it is not complete. First, some of the input/output
commands must communicate with the operating system and version. Second, some program
languages have built-in functions, e.g., sqrt() and file access methods. Third some programs
may be combined with other programs. Linking is a technically complicated process where all
the function calls between different modules are hooked together, memory locations are

allocated for variables and all the code is laid out in memory, then written to disk as a complete
program. After a program has been linked it is then stored or executed.
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A compile, link, and execute procedure
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Code, Compile, Link and Execute

tep 1. Using an edifor (wiite) he Source program code using the
rules (syntax) of the program language. An editor is similar to a
word processor, except it is designed to make writing a program
easier and does not use special characters that the compiler does
not understand.

In COBOL, one may use the ISPF or RDz editors. Visual Studio is a
.NET program language editor. Eclipse and Net Beans are popular
for Java, and Microsoft Notepad may be used as a universal
program editor.
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tep 2. Once the Source Program ias been edited, Tt mustbe
‘compiled or translated. COBOL program source code is very
English-like. The trouble is that no computer understands English.

Computer source programs must be translated in binary
(electronic on and off pulses) in a format that may be eventually
executed by a computer. The source program is translated and the
results are stored in an object module (data set member) or file.

‘Object modules cannot be executed and must be combined with
other object modules. In COBOL the object modules must be
‘compatible with the host operating system. When a Java Class.
(program) is compiled the results are stored in byte-code file that
is in a format that may be executed on different host operating
systems.

During compilation it s very common that COBOL program may
have compile-time, or syntax, errors. These errors must be fixed
before the process may continue to Step 3.
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Step 3. The COBOL object moduTe 1s next processed (iputied) by
the linkage editor program. The linkage editor wil create a store a
Load Module (data set member) or file.

‘The role of the linkage editor is to combine subprograms or other
‘object modules that are needed to execute the program. For
‘example, it is very common to code an application in sections that
may be reused by other programs, e.g., caculation of a shipping
rate. COBOL knows nothing about databases. When COBOL
accesses a DB2 or Oracle database, additional programs need to
‘combine with your object modules.

Java does this linkage or combination process on the fly when the
byte-code is executed by the Java Virtual Machine. Using this
method, Java can customize the application for the host operating
system, databases, and other hardware resources to be used.
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tep 4. The Tast step of the COBOL application development
process is program execution. In Windows you would click on an
icon or menu item to execute an executable file, &.g., EXE file. 210§
calls the executable file a load module.

In simple batch processing there is no user interaction. Many
batch programs simply inputs a data set, e.g., customer data, to
produce a report, e.g., a customer status report. The report or
output may contain logic errors, ie., the incorrect results, or run-
time errors. i.e.. the data sets were not available.
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COBOL Copy Books and Subprograms

The previous diagrams introduced to the concepts of copy books and subprograms. A computer program may be
coded in one single, extremely large block of code. In the real-world, many parts of a computer program rely on
code that is re-used hundreds, thousands or millions of times. For example, assume a COBOL program
requirement would mean that it would need 1,000 lines of source code. But, 300 of those lines were already
written by someane else and may be copied, or re-used, in a new application. So does the program write a 1,000
line COBOL program or do they code a 100 fine COBOL program and copy the 900 previous lines?

During the COBOL application process there are three points at which the programmer can copy or reuse
application code: 1) during compilation, 2) during linkage, or 3) during execution (not ilustrated yet) COBOL
copy books contain sections of source code that are designed to be reused. To combine a copy book source
code in a second| COBOL source code, COPY statement is used. The program language C may use the #include
or #import directives. Java does not an exact statement that will combine sections of source, but the Java import
statement s conceptually the more similar.

Why do we use copy books? Assume that you require a detailed description of a customer file o database table
to be used by 500 different programs. Do you copy-and-paste this description 500 times, or would inserting a
COBOL statement, i, "COPY CUST CPY, be easier and more reliable? Every time one recompiles the program
one would get the most up-to-date description instead or copying and pasting any changes 500 times

A COBOL subprogram is merged during Step 3 - Linkage. A Subprogram must be a complete program, a copy
book does not. Hence, copy books are very popular for re-using COBOL Data Division code. A Subprogram must
be successfully compiled before being merged. a copy book does not. Hence, Subprograms are more popular for
re-using COBOL Procedure Division code.
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Static versus Dynamic Linkage

The previous graphics illustrated application development using Static Linkage. It is possible to create a load
module to be loaded into memory as needed. This is called Dynamic Linkage. Windows and. NET names a
callection of load modules that may be dynamically linked a Dynamically Linked Library (DLL). Dynamically
loading executable modules into memory as needed conserves memory, but will also increase the performance
overhead to find and load later

The compatibility of using dynamically linked modules is tested during execution-time. Did you ever see a "Send
Report to Microsoft, or Firefox, or whatever message?”  This means that an incompatibilty may have been
discovered, which may have been caused by your failure to keep your computer properly updated

2108 cannot accept this performance penalty or unexpected incompatibilty error. Rarely does 2I0S use dynamic
finkage with appliications. Static inkage checks for this incompatibilty issues during the application development
process. If the load module executed 40 vears ago. it will ekecute now with no expected problems.
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Android provides a rich application framework that allows you to build innovative apps and
games for mobile devices in a Java language environment. The documents listed in the left
navigation provide details about how to build apps using Android's various APIs. (Introduction to
Android - https:/developer.android.com/guide/index.html)

Apps provide multiple entry points - Android apps are built as a combination of distinct
components that can be invoked individually. For instance, an individual activity provides a
single screen for a user interface, and a service independently performs work in the
background.

From one component you can start another component using an intent. You can even start a
component in a different app, such as an activity in a maps app to show an address. This model
provides multiple entry points for a single app and allows any app to behave as a user's
"default" for an action that other apps may invoke.
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Android Components, Messaging and Filters

An Activity is an application component that provides a screen with which sers can

Android | interact in order to do something, such as dial the phone, take a photo, send an
Activity email, or view a map. Each activity is given a window in which to draw its user
interface. The window typically fills the screen, but may be smaller than the screen
and float on top of other windows.
‘A Service is an application component thal can perform long-running operations in
the background and does not provide a user interface. Another application
Android | comPponent can start a service and it will continue to run in the background even if
‘Serviee | the user switches to another application. Additionally, a component can bind to a
service to interact with it and even perform inter-process communication (IPC). For
example, a service might handle network transactions, play music, perform file /0,
or interact with a content provider, all from the background
Android | Content providers manage access o a structured sef of data. They encapsulate the
Content | data, and provide mechanisms for defining data security. Content providers are the
. standard interface that connects data in one process with code running in another
Providers process
Android | An Intent is a messaging object you can use {0 request an action from another app
Intentand | component. Although intents facilitate communication between components in
Intent Filters | several ways, there are three fundamental use-cases
Android | Broadcast receivers enable applications to receive intents that are broadcast by the
Broadcast | system or by other applications, even when other components of the application are

Receivers

not running
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