
4/13/2020

1

Where are we?

 Completed
o Quizzes: 10% 

o Midterm: 30%

 Partial
o Assignment: 27% completed 

o Group Presentation: 10% (three groups left)

o Class participation (Labs etc): 5%

 Left: SQL
o Two lectures: lab and assignment 8 (8%; bonus questions)

o Final Take home exam on SQL: 10%

o SQL is a more online self-study + ask questions as office hours topic
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Midterm (30%)

 Mean: 87%

 Median: 89.6

 Std: 8.1

 Max/Min: 97/66.8 = 29.1/20 out of 30

 As long as everyone completes learning activities as done so far A or B

o Sql 18% = 8% (assignment 8)+ 10% (final take home) 

o + 10% (group presentation) + 5% (class participation)
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Anything ?

Relational Databases: SQL 1

5

Hye-Chung Kum (kum@tamu.edu)

Associate Professor
Population Informatics Lab (https://pinformatics.org/)

Course URL: http://pinformatics.org/phpm631
License:

Health Information Technology by Hye-Chung Kum is licensed under a 
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License
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Outline 

 What is a database? 

 What is a database management system? 

 An Introduction to SQL

o How to retrieve data from a database 

o How to create a database (optional)

Why are we learning this? 

 Databases are perhaps the single most important class of corporate 
applications 

 Databases are surprisingly powerful data modeling and analysis tools in 
situations where spreadsheets fall short 

o Students who plan to work in management consulting will soon find this out 

 MS Access is a great example of how easy it is to build powerful applications 
without the need of a background in technology 

o But we are going to learn SQL directly
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What is a database ? 

 Boring answer 
o A structured collection of data 

o Example: A telephone directory 

 Insightful answer 
o Digital representation of the real world

o A data-centered mirror of an organization’s business processes 

o Structure of data reflects organizational processes 

o Content of data reflects organization’s history 

Representing the Real World as Data: What Data is needed? 

 Entity 
o a person, place, thing, or event on which we maintain information 

o Examples: Employees, Patients, Products, Services, Warehouses 

 Attribute 
o characteristic or quality of particular entity 

o Examples: Employee’s SSN, Patient’s Address, Product’s Unit Price 

 Relationships Among Entities 
o Examples:

• Patients -Visits -Services(s)

• Patients -Seen by -Doctors
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From Spreadsheets to Databases

 Spreadsheets are great for keeping track of data for one type of entities 

o Participants of a conference 

o Students of a class 

o Customers of a company 

o …. 

What is the basic spreadsheet “data model”? 

 Each row stores data about one entity 

 Each column stores data about an attribute 

 Each cell stores data about an attribute of an entity 
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Spreadsheets

 PRO: Human friendly = flexible
o Data for people (notes)

 CON: not computer friendly 
o Difficult to keep the data strictly following rules (protocols/standards)

o If rules are not strictly followed, computers can not do much with the data

o Keeping multiple sheets consistent (relationships) is difficult

o Concurrent access by many users is difficult

o Tracking change is difficult

• Trackback, if something is not right, is difficult

Patient Unique ID

Visit Unique ID

Medication 
Unique ID

Provider
Unique ID

Reference to a patient
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Relational Databases

 A relational DB supports storage of data as a set of inter-related tables

o Each table stores data about a set of Entities

o Each table row is a record about one such Entity

o Each record column is a field specifying an attribute of this Entity

o Each record has a field that acts as a unique identifier of an entity (usually an ID number)

o Relationships among entities are specified by referring to this unique identifier from other 
tables

o DB Schema: blueprint of the DB 

• Table (entity, attributes) & relationships

Primary Key & Foreign key

 Combinations of foreign and primary keys are used to implement & enforce relationships 

 Primary Key
o Every table must have a field whose value uniquely identifies each record in the table (e.g. the SSN for people, the ISBN for

books, etc.) 

o That field is called the primary key and is marked in the fields list

o This “represents” the entity of the table

 Foreign Key
o Used to identify records (entities) in other table according to relation

o An attribute in a table that uses primary key in another table

 Referential Integrity
o Based on types of relations keep DB consistent

o Example: Cascading deletes, not allow inserts
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Patient Unique ID

Primary Key:  Visit Unique ID

Medication 
Unique ID

Provider
Unique ID

Reference to a patient

Foreign Keys:  patientID & providerID

Schema

 What tables?

 What variables in a table?

 How are they related? (keys)

17
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Entity Relationship Diagram
Crow’s Foot Notation

Outline 

 What is a database? 

 What is a database management system? 

 An Introduction to SQL

o How to retrieve data from a database 

o How to create a database (optional)
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Relational Database Management Systems (DBMS)

 A software that allows the creation of relational databases 

 Supports specialized languages (e.g., SQL) for easy retrieval of data from a 
set of inter-related tables 

 Supports easy construction of a Graphical User Interface (GUI) on top of the 
database 

 Allows very large table sizes 

 Provides security, fault tolerance, multi-user support, etc. 

 Different DBMS

o SQLite

o MySQL (backend) + php (frontend: web GUI)

o MS SQL Server, MS Access

o Oracle

o DB2 (IBM)

 ODBC: Open DB Connectivity

o Middleware API to talk to DBs

 Standard Language: SQL

o Each software has variations to the standard

o Import/export via standard sql

 Most universal file format

• Comma separate values: csv

• Some can handle first line being header

DBMS
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Outline 

 What is a database? 

 What is a database management system? 

 An Introduction to SQL

o Conditional logic

o variables

o How to retrieve data from a database 

o How to create a database (optional)

 What Tables?

Patient Unique ID

Visit Unique ID

Medication 
Unique ID

Provider
Unique ID

Reference to a patient
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Extracting Information from DB

 Download sql_handout.xlsx (save as) 

o https://pinformatics.org/info/phpm631/sql_handout.xlsx

 Look at the excel and answer questions in the excercise

o You must be logged in at TAMU email ID

o You have to not be logged in as any other account

o https://forms.gle/gJ787gR5JYcXwnx28

24

SQL – Structured Query Language
(The next two weeks)

 Create tables

 Enter values

 Query: ask questions

o Every statement yields a table of values as 
output 

• Sometimes there’s only one row in the table!

• semicolon: Don’t Forget. 

 Tells the computer I am done writing my statement

Keyword parameters

select lname, fname

from patients

where gender=‘F’

group by group rows together

order by lname, fname

;
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SQL: Final Take home
Given Tables (hand out)

 Given the real world questions 
o Write the SQL queries

o Write the expected outcome from the SQL query 

o AND answer the real world question

 Read SQL queries
o Write the expected outcome from the SQL query 

o Write the real world question the query is answering (in plain English) 

o AND the answer to the question

 Write your own real world question, and the three items above

 Boolean Logic: x & y, x | y, ~x

 Extra Credit [+10] Constructive, specific, and concrete course feedback
o Reasonable effort will get +5 with reasons for more allowed for up to +10

 Questions?

26

Use following handout slides…

How many pediatric patients 
(age<18)? 

Select fname, age
from patients
where age<18;

Brittany Greene, 17

Michael Blane, 13

2

Handout Patients Table

27
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Practice Questions

 How many patients does Dr. Colby Jay have?

o SQL query

o Query result

o Answer to question

o Select doctor From patients

o Where doctor=“Dr. Colby Jay”

28

Practice Questions Answers
More than one correct answer

 How many patients does Dr. Colby Jay have?
o SQL query

• select patientname from patients 

• where doctor="Dr.Colby Jay“

o Query result

o Answer to question: 4

 Another correct answer
o select * from patients 

o where doctor="Dr.Colby Jay“

o Query results ?

o Answer to question?

29

PatientName

John Black

Courtney Jones

Blake Noah

Christopher Bell

28
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More complicated queries

 May need to (learn next week)

o Sort

o Aggregate

o Calculate new variables using variables given

o Combine tables

o Require multiple queries (e.g. views)

30

Take Away I
SQL – Structured Query Language

 Every statement yields a table of values as output 

o Sometimes there’s only one row in the table! 

o Semi colon is very important to signal to the computer you are done !

Keyword parameters

select columns and/or expressions

from Tables

where conditions on the rows

group by group rows together

order by order the rows

;
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Take Away II 
Boolean Logic: Truth Tables (1=T; 0=F)

 WHERE gender=‘Male’ AND age>18;

 WHERE race=‘Hispanic’;

 WHERE race=Hispanic;

 WHERE race=5; 

x y AND OR

x & y x | y

F F F F

F T F T

T F F T

T T T T

y NOT

~ y

F T

T F

Take Away III
Variable Types

 1  0  0  0  0  0 1 =64+1=65

 64 32 16  8  4  2 1

 Understand variables types? What is the difference below?
o SELECT * FROM patients where race=H;

o SELECT * FROM patients where race='H';

o SELECT * FROM patients where race=‘h';

Type Stored value Interpreted 
value

Label 
Interpreted 
Value

int 1000001 (65) 65 65 or older

Char/string (ASCII) 1000001 (65) A Asian

date 1000001 (65) 1960/3/6 (SAS)

32
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Choose Columns 

 Choosing a subset of columns is sometimes called a "project" operation 

 Display first and last name of all patients 

o SELECT fname, lname FROM patients;

 TRY: Display diagnosis and visitDate for all patients 

SELECT Column1, Column2

FROM Table;

Display an Entire Table 

 Wildcard

 * : means all columns

 Regular Expression

SELECT *
FROM patients;
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Choose Rows 

 Find Hispanic patients 

o SELECT fname, lname, race 

o FROM patients 

o WHERE race = "H";

 TRY: Find visits before Feb 1, 2012

o YYYY-MM-DD: standard SQL (e.g. ‘2012-02-01’)

SELECT Column1, Column2

FROM Table

WHERE Condition;

Choose Rows: conditional statements 

 String: WHERE race = “Hispanic”;

 String: WHERE fname LIKE “s%”; 

o staring with letter s

 Number: WHERE age>18;

o Date: Where svc_dt> ’1993-01-01’;

o YYYY-MM-DD: standard SQL 

o Find patients born after Jan. 1, 1993

SELECT Column1, Column2

FROM Table

WHERE Condition;

-- variable operator 
value;

36

37



4/13/2020

19

Outline 

 What is a database? 

 What is a database management system? 

 An Introduction to SQL

o Conditional logic

o Variables

o How to retrieve data from a database 

o How to create a database (optional)

Conditional Operators

Operator Description

= Equal

<> Not equal. Note: In some versions of SQL this operator may be written as !=

> Greater than

< Less than

>= Greater than or equal

<= Less than or equal

BETWEEN Between an inclusive range

LIKE Search for a pattern (approximately same)

IN To specify multiple possible values for a column
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Boolean Logic: Truth Tables (1=T; 0=F)

 WHERE gender=‘Male’ AND age>18;

 WHERE race=‘Hispanic’;

 WHERE race=Hispanic;

 WHERE race=5; 

x y AND OR

x & y x | y

F F F F

F T F T

T F F T

T T T T

y NOT

~ y

F T

T F

Practice

 ~(x & y) or (x or y)

41

x y x & y ~(x&y) x or y ~(x&y)
or (x or y)

F F F T F T

F T F T T T

T F F T T T

T T T F T T

40
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Outline 

 What is a database? 

 What is a database management system? 

 An Introduction to SQL

o Conditional logic

o Variables

o How to retrieve data from a database 

o How to create a database (optional)

A Simplified Computer

Input via 
keyboard / 
mouse /

touch pad

What you see on the 
monitor / printer

Memory Address
(where to store) Memory Value

(What to store)
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 A user defined name to represent a piece of 
memory for storing evaluated value(s).  A variable 
consists of 5 items

 Name:  
o meaningful human readable name 

o How the user refers to variable

 Data Type:   
o How to interpret variable for data representation

 Size:
o How much storage memory is needed to store data 

value

o Can be inferred from data type

 Value:

o Actual value associated with variable 

o stored in memory

 Storage location:

o Usually hidden from user by the interpreter 
or compiler

o How the computer refers to a variable

 For Our Purposes: Columns

o Many variables.  A columns of variables

What is a Variable?

Variable

Name Data
Type

Size Memory Location
(hidden from user)

Value

Radius float32 4 bytes 0x1800F040 3.23

currKey char 1 byte 0x1800F049 ‘k’

firstName string 6 bytes 0x1800B0E0 “morgan”

width int32 4 bytes 0x1800CCE8 800

type int8 1 byte 0x1800CCE7 27
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ASCII: character encoding

65 A
66 B
67 C
68 D

48 0
49 1
50 2
51 3
52 4

Variable Types

 1  0  0  0  0  0 1 =64+1=65

 64 32 16  8  4  2 1

Type Stored value Interpreted 
value

Label 
Interpreted 
Value

int 1000001 (65) 65 65 or older

Char/string (ASCII) 1000001 (65) A Asian

date 1000001 (65) 1960/3/6 (SAS)
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Variable Type

 Number
o Int (long), real (double, float), date time

 String/Character
o Length matters

 Missing
o .  ‘.'

o ‘’ 

o SAS: .<0

Try on w3schools

 Which is the correct SQL statement below?

 What is the problem with the incorrect SQL statements ?

o SELECT * FROM patients where race=H;

o SELECT * FROM patients where race='H';

o SELECT * FROM patients where race=‘h';

 You may also try the free trials at

o https://academy.vertabelo.com

48
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Take Away I
SQL – Structured Query Language

 Every statement yields a table of values as output 

o Sometimes there’s only one row in the table! 

o Semi colon is very important to signal to the computer you are done !

Keyword parameters

select columns and/or expressions

from Tables

where conditions on the rows

group by group rows together

order by order the rows

;

Take Away II 
Boolean Logic: Truth Tables (1=T; 0=F)

 WHERE gender=‘Male’ AND age>18;

 WHERE race=‘Hispanic’;

 WHERE race=Hispanic;

 WHERE race=5; 

x y AND OR

x & y x | y

F F F F

F T F T

T F F T

T T T T

y NOT

~ y

F T

T F
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Take Away III
Variable Types

 1  0  0  0  0  0 1 =64+1=65

 64 32 16  8  4  2 1

Type Stored value Interpreted 
value

Label 
Interpreted 
Value

int 1000001 (65) 65 65 or older

Char/string (ASCII) 1000001 (65) A Asian

date 1000001 (65) 1960/3/6 (SAS)

Resources

 http://www.w3schools.com/sql/default.asp

 https://academy.vertabelo.com

 https://www.sqlite.org/lang.html

 SQLite DB Browser: portableapps

o http://portableapps.com/apps/development/sqlite_database_browser_portable
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Break
Read Assignment 8

GROUP PRESENTATION

55
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Next week

 Complete Lab 8

 Do assignment 8
o At least to midpoint

 No additional quiz or readings
o Two full weeks to focus on learning basics of SQL

 Office Hours
o Michelle - Thur 3:30-5:30 pm on zoom

o Dr. Kum – Wed 3-5pm on zoom

56

Assignment 8

 Get your feet wet: Learn SQL
o W3C online tutorial (individual activity)

o Do quiz and submit results

 Assignment 8: work on problems
o Group activity: work together online

o BUT both must type and submit (no copy/paste)

o Remember you will have to do  this on the final

o Download excel & kum.db

o DUE: 
• Mid point EMAIL in one week

• Sunday before Last day of class

o No Late Assignment
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