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Agenda

1. Basic Programming Concept and 
Coding Norm

• Applied to C, Visual Basic, HTML, 
SQL, JAVA, C#, R, STATA, Python...

2. Basics of R

• Data Type

• Input



Basic 
Programming 
Concept 
and Coding Norm

Part I/2



Basic Programming Concept & Coding Norm
• Programming Language Levels

• Execution Modes

• Variable & Value, Function & Argument

• Coding Norm/Convention



Basic Programming Concept & Coding Norm
• Programming Language Levels

• Execution Modes

• Variable & Value, Function & Argument

• Coding Norm/Convention



Basic Programming Concept



Programming language levels

• Programming language levels

High-level programming 
language

Assembly 
Language

Machine 

Code

Low-level 
programming 
language



Programming language levels

• Low-level programming language

Machine Code                                            Assembly Language



Programming language levels

• High-level programming language (e.g., C)
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Execution Modes

• Three general modes of execution for modern high-level languages
• Interpreted: 

Source code => Executed directly (e.g., R)
• Compiled: 

Source code => Machine code/intermediate representation => Executed
(e.g., Java, C#)

• Source-to-Source Translated or Trans-compiled
Source code ≈ compilers are already widely available in translation (e.g., C)

• Source code
• A collection of code, possibly with comments, written using a human-readable 

programming language, usually as plain text. (e.g., R script)

• Testing and debugging



IDE

• An integrated development environment (IDE) is a software 
application that provides comprehensive facilities to computer 
programmers for software development. An IDE normally consists of 
a source code editor, build automation tools, and a debugger. 

• Some IDEs contain a compiler, interpreter, or both.

• E.g., R Studio, MS Visual Studio, Eclipse, NetBeans, PyCharm, Android 
Studio…

https://en.wikipedia.org/wiki/Debugger
https://en.wikipedia.org/wiki/Compiler
https://en.wikipedia.org/wiki/Interpreter_(computing)
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Variable & Value, Function & Argument

• Variable & Value

Read from the right to left as “Assign [value] 5 to [variable] x”.
IDE first requires OS to allocate a segment of machine memory to store 
a empty variable template called “x”, then requires OS to allocate another segment 
of memory to fill a copy of the template with a value, 5. 



Variable & Value, Function & Argument

• OOP (Object Oriented Programming)
• Class => Blank data template (data structure)

• Object => A copy of the data template with filled data

• Instantiation => The process of filling data into a copy of blank data template

• SQL example:

Customer

CustomerID

FirstName

LastName

City

State

Zip

CustomerID FirstName LastName City State Zip

1001 Greg House Princeton NJ 09120

1002 Lisa Cuddy Plainsboro NJ 09123

1003 James Wilson Pittsgrove NJ 09121

1004 Eric Foreman Warminster PA 19111

Class:
Customer

Object:
Lisa Cuddy



Variable & Value, Function & Argument

• OOP (Object Oriented Programming)
• Class => Blank data template (data structure)

• Object => A copy of the data template with filled data

• Instantiation => The process of filling data into a copy of blank data template

• R example:

• Define a data frame type (Let’s take it as a table for now) class called “BMI” 
with attributes – gender, height, weight, Age.

• Instantiate multiple objects (i.e., “Male, 152.0, 81, 42”)

• c("Male","Male","Female")? A “sub-” class



Variable & Value, Function & Argument

• OOP (Object Oriented Programming)
• A class can be a compound one to have multiple subclasses/attributes as 

shown on last slide.

• How to get a subclass/attribute? 
• className.subclassName

• className.attributeName

• Remember how we get a table in a database? – SalesDB.customer



Variable & Value, Function & Argument

• Function & Argument

Function: rm(ARGUMENT). rm() here is a build-in function. You can also define your own function.
Some function are used to return a value, such as AVG() in SQL. The others are used to complete 
an operation, such as this. A function can take no argument, a single argument, or multiple arguments.



Variable & Value, Function & Argument

• Function & Argument
• Besides build-in functions, there are also plenty of third-part developed 

functions (packages), such as “psych”

• R also offers functions to install third-part packages
• “psych” here is an argument required by function “install.packages”

• Ignore the if(condition) {Statements} for now, we will discuss this in the second part of 
this tutorial.
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Coding Norm/Convention

• Block & Indentation

• Variable Naming

• Comment

• Online Resources

To achieve source code 

high reusability, maintainability, reliability, and complexity



Coding Norm/Convention

• Block & Indentation



Coding Norm/Convention

• Block & Indentation
Operation: get 
information out of 
database

Conditions

Sub-select Operation

Sub Select Conditions



Coding Norm/Convention

• Variable Naming
• Meaning (e.g., sqrt, abs…)

• Short

• Conventions for different languages
• https://en.wikipedia.org/wiki/Naming_convention_(programming)



Coding Norm/Convention

• Comment



Coding Norm/Convention

• Comment



Coding Norm/Convention

• Online Resources

http://www.r-tutor.com/

http://www.r-tutor.com/
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Basics of R



Setting Up with R Studio

• For R and R Studio installation, please refer to Advanced Data 
Analytics and R

• Use source code editor in an IDE: 

https://www.dropbox.com/s/8e568cbhw19cqqu/10 Advanced Analytics and R.pdf?dl=1


R as calculator



Vectors

All objects consist of one or more vectors.

Vector: a combination of elements (i.e. numbers, words), usually
created using c(), seq(), or rep()



Vectors



Data Types

• Numeric
• Character
• Logical



Working Directory

• When loading or saving a dataset or object, R will look in the current 
working directory.

• If your working directory is not where the file is at, R will not find it, 
so make sure you change the working directory.



Working Directory



Working Directory

• To change to the foo working directory, use setwd(“D:\MIS 2502”)
• To see the current working directory, type getwd()



Loading Datasets

Suppose you want to load the foo dataset.

If the dataset is in
• an existing R package, load the package and type data(foo)
• .RData format, type load(foo)
• .txt or other text formats, type read.table("foo.txt")
• .csv format, type read.csv("foo.txt")
• .dta (Stata) format, load the foreign library and type read.dta("foo.dta")
• Remember “function & argument” in the first part 

To save objects into these formats, use the equivalent
write.table(), write.csv(), etc. commands.



Assignment #5 Q&A



Thanks for Your Time!

Questions, comments, feedback…


