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Outline

1.Database demos using T-SQL, SSIS, C#
2.Website demos
3.SSRS demos
4.SSIS demos
5.SSAS demos
6.Excel BI demos
7.Programing demos (Python, Matlab, C#, and Labview)
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Objective of Project (database1)

1.Build a OLTP database for DVD rental
2.Created 4 tables with Primary Key and Foreign Key 

constraints
3.Recorded every transaction for return and rental
4.Input the new member to Table Customers
5.Minimized inputs: scan of DVD and member card for 

rental, and scan of DVD for return
6.Two triggers and one stored procedure to accomplish 

the goal
7.SSIS and C# generated two prompt windows for inputs
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Database diagram and prompt input window

4 tables connected by primary 
key and foreign key constraints. 
Tables can contain more columns 
for details such as DVD condition, 
member address. The database 
has its basic functions. The input 
window was designed using two 
windows forms by C#. https://github.com/charleseagle/DVD-Rental-Database-Design-SSIS-Cshape 4



https://github.com/charleseagle/DVD-Rental-Database-Design-SSIS-Cshape

Different functionalities

5



Two triggers

https://github.com/charleseagle/DVD-Rental-Database-Design-SSIS-Cshape 6



One stored 
procedure

https://github.com/charleseagle/DVD-Rental-Database-Design-SSIS-Cshape

Used IF clause 
to finish 
different 
INSERT and 
UPDATE, and 
remind the DVD 
is out of stock.
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C# code demo

Used two windows 
forms to 
accomplished the 
goal. The only input 
is scan of DVD and 
member car for 
rental, and scan of 
DVD for return. If 
the member is new, 
the system can 
record his/her 
information. 
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Objective of Project (database2)

1. Build a database with the function to store error information
2. Created tables with setting Primary Key and Non-Clustered Index
3. Loaded all frequency range spectroscopic data to the database 

using “BULK INSERT” or “bcp” in PowerShell 
4. Using SQL commends to calculate and correct data, and saved 

the results to new tables
5. Merged the data using “UNION” commend  for the FIR range 

data, and saved the result to the created table
6. Merged the shifted and shortened data using “UNION ALL” for all 

frequency range data, and saved the result to the created table
Tables: All frequency range tables and merged tables saved to the 
schema [2H]
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Design Diagram

Load data
(BULK INSERT 
or bcp)

Merge and 
manipulate data 
using SQL Server

Export data
(SSMS or bcp)
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CREATE DATABASE [Spectroscopy] 
ON (NAME = 'Spectroscopy_Data', FILENAME =

N'E:\SQL_Server_Practice\Spectroscopy_Data.mdf'
, SIZE = 5, FILEGROWTH = 8) -- SIZE = 120, 

LOG ON (NAME = 'Spectroscopy_Log', FILENAME
=
N'E:\SQL_Server_Practice\Spectroscopy_Log.ldf'
, SIZE = 2, FILEGROWTH = 96);
GO

ALTER DATABASE [Spectroscopy] 
SET RECOVERY SIMPLE,

ANSI_NULLS ON,
ANSI_PADDING ON,
ANSI_WARNINGS ON,
ARITHABORT ON,
CONCAT_NULL_YIELDS_NULL ON,
QUOTED_IDENTIFIER ON,
NUMERIC_ROUNDABORT OFF,
PAGE_VERIFY CHECKSUM,
ALLOW_SNAPSHOT_ISOLATION OFF;

GO

Create Database

• Creating a database that specifies the 
data and transaction log files

• Alter the database SET options: 

RECOVERY SIMPLE: A simple backup strategy that uses minimal log 
ANSI_NULLS: All comparisons to a null value evaluate to UNKNOWN
ANSI_PADDING: Strings are padded to the same length
ANSI_WARNINGS: Errors or warnings are issued (divide-by-zero or null 
values in aggregate functions.
ARITHABORT: A query is ended (an overflow or divide-by-zero error)
CONCAT_NULL_YIELDS_NULL: The result of a concatenation 
operation is NULL when either operand is NULL
QUOTED_IDENTIFIER: Double quotation marks can be used to 
enclose delimited identifiers.
NUMERIC_ROUNDABORT: An error is generated when loss of precision 
occurs in an expression. 
PAGE_VERIFY CHECKSUM: Discovers damaged database pages 
caused by disk I/O path errors
ALLOW_SNAPSHOT_ISOLATION: Turns off the Snapshot option at the 
database level

https://github.com/charleseagle/Database-for-merging-and-correcting-data-SQL-Server
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CREATE TABLE [dbo].[ErrorLog](
[ErrorLogID] [int] IDENTITY (1, 1) NOT NULL,
[ErrorTime] [datetime] NOT NULL
CONSTRAINT [DF_ErrorLog_ErrorTime] DEFAULT (GETDATE()),
[UserName] [sysname] NOT NULL,
[ErrorNumber] [int] NOT NULL,
[ErrorSeverity] [int] NULL,
[ErrorState] [int] NULL,
[ErrorProcedure] [nvarchar](126) NULL,
[ErrorLine] [int] NULL,
[ErrorMessage] [nvarchar](4000) NOT NULL

) ON [PRIMARY];
GO

ALTER TABLE [dbo].[ErrorLog] WITH CHECK ADD
CONSTRAINT [PK_ErrorLog_ErrorLogID] PRIMARY KEY CLUSTERED
(

[ErrorLogID]
) ON [PRIMARY];

GO
CREATE PROCEDURE [dbo].[uspPrintError] 
AS
BEGIN

SET NOCOUNT ON;

-- Print error information. 
PRINT 'Error ' + CONVERT(varchar(50), ERROR_NUMBER()) +

', Severity ' + CONVERT(varchar(5), ERROR_SEVERITY()) +
', State ' + CONVERT(varchar(5), ERROR_STATE()) +
', Procedure ' + ISNULL(ERROR_PROCEDURE(), '-') +
', Line ' + CONVERT(varchar(5), ERROR_LINE());

PRINT ERROR_MESSAGE();
END;
GO

uspPrintError prints error information about 
the error that caused execution to jump to the 
CATCH block of a TRY...CATCH construct. Should 
be executed from within the scope of a CATCH 
block otherwise it will return without printing 
any error information.

Create table to store error information

ON [PRIMARY] will create the structures on the 
"Primary“ filegroup

Alter the table to add a clustered index

Create a stored procedure

https://github.com/charleseagle/Database-for-merging-and-correcting-data-SQL-Server
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CREATE PROCEDURE [dbo].[uspLogError] 
@ErrorLogID [int] = 0 OUTPUT -- contains the ErrorLogID of the row inserted

AS -- by uspLogError in the ErrorLog table
BEGIN

SET NOCOUNT ON;
SET @ErrorLogID = 0;
BEGIN TRY

IF ERROR_NUMBER() IS NULL
RETURN;

IF XACT_STATE() = -1
BEGIN

PRINT 'Cannot log error since the current transaction is in an uncommittable
state. '

+ 'Rollback the transaction before executing uspLogError in order to 
successfully log error information.';

RETURN;
END
INSERT [dbo].[ErrorLog] 

(
[UserName],
[ErrorNumber],
[ErrorSeverity],
[ErrorState],
[ErrorProcedure],
[ErrorLine],
[ErrorMessage]
)

VALUES
(
CONVERT(sysname, CURRENT_USER),
ERROR_NUMBER(),
ERROR_SEVERITY(),
ERROR_STATE(),
ERROR_PROCEDURE(),
ERROR_LINE(),
ERROR_MESSAGE()
);

SET @ErrorLogID = @@IDENTITY;
END TRY
BEGIN CATCH

PRINT 'An error occurred in stored procedure uspLogError: ';
EXECUTE [dbo].[uspPrintError];
RETURN -1;

END CATCH
END;
GO

Create a stored procedure

uspLogError logs error 
information in the ErrorLog table 
about the error that caused 
execution to jump to the CATCH 
block of a TRY...CATCH construct. 
This should be executed from 
within the scope of a CATCH block 
otherwise it will return without 
inserting error information. 
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CREATE SCHEMA [2H] AUTHORIZATION [dbo];
GO
CREATE TABLE [2H].[UV](

[Frequency] [float] NOT NULL,
[Intensity] [float] NOT NULL

) ON [PRIMARY];
GO

CREATE TABLE [2H].[NIR](
[Frequency] [float] NOT NULL,
[Intensity] [float] NOT NULL

) ON [PRIMARY];
GO

CREATE TABLE [2H].[MIR](
[Frequency] [float] NOT NULL,
[Intensity] [float] NOT NULL

) ON [PRIMARY];
GO
CREATE TABLE [2H].[FIR_35](

[Frequency] [float] NOT NULL,
[Intensity] [float] NOT NULL

) ON [PRIMARY];
GO

Create Schema [2H]

AUTHORIZATION: Specifies the name of the 
database-level principal that will own the schema 

Create Tables for storing all 

frequency range experimental data

All tables are stored in the schema 
[2H] on the "Primary“ filegroup

There are two NOT NULL columns 
for each table
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BULK INSERT [Spectroscopy].[2H].[UV_Al] FROM
N'E:\SQL_Server_Practice\2H\_2H_AL_U.SP_xy.asc'
WITH (

KEEPIDENTITY,
TABLOCK

);

Insert values to the table using 
“BULK INSERT”

Alter the table and set a clustered 
index on Frequency column

Create a non-clustered index to 
enhance the operating efficiency.

Load data

ALTER TABLE [2H].[UV_Al] WITH CHECK ADD
CONSTRAINT [PK_UV_Al_Frequency] PRIMARY KEY

CLUSTERED
(

[Frequency]
) ON [PRIMARY];

GO

CREATE NONCLUSTERED INDEX [IX_UV_Al_Intensity] 
ON [2H].[UV_Al]([Intensity]) ON [PRIMARY];
GO
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Merge FIR range data

Merge the different FIR 
frequency range data using 
“UNION” command

Saved the result to Table 
“FIR_MERGE”

Created a non-clustered 
index for the new table

INSERT INTO [2H].[FIR_MERGE]
SELECT [Frequency], [Intensity] FROM
[2H].[FIR_35]
UNION
SELECT [Frequency], [Intensity] FROM
[2H].[FIR_23]
UNION
SELECT [Frequency], [Intensity] FROM
[2H].[FIR_12]
UNION
SELECT [Frequency], [Intensity] FROM
[2H].[FIR_50];
GO

CREATE NONCLUSTERED INDEX
[IX_FIR_MERGE_Intensity] ON
[2H].[FIR_MERGE]([Intensity]) ON [PRIMARY];
GO
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FIR merged result

https://github.com/charleseagle/Database-for-merging-and-correcting-data-SQL-Server

0 100 200 300 400 500 600 700

0.1

0.2

0.3

0.4

0.5

In
te

n
s
it
y

Wavenumber (cm
-1
)

 FIR_35

 FIR_23

 FIR_12

 FIR_50

0 100 200 300 400 500 600 700

0.1

0.2

0.3

0.4

0.5

In
te

n
s
it
y

Wavenumber (cm
-1
)

 FIR merged result

17



Conducted the scattering 
correction using [2H].[UV] 
divided by [2H].[UV_Al]. The 
corrected results were  saved 
to a table for the further 
analysis

Alter the table and set a 
clustered index on the 
Frequency column

Created a non-clustered index 
for the new table

Light scattering correction

INSERT INTO [Spectroscopy].[2H].[UV_Corrected]
SELECT [2H].[UV].Frequency,
[2H].[UV].Intensity/[2H].[UV_Al].Intensity AS
Intensity 
FROM [2H].[UV], [2H].[UV_Al] 
WHERE [2H].[UV].Frequency =
[2H].[UV_Al].Frequency;

ALTER TABLE [2H].[UV_Corrected] WITH CHECK ADD
CONSTRAINT [PK_UV_Corrected_Frequency] 

PRIMARY KEY CLUSTERED
(

[Frequency]
) ON [PRIMARY];

GO

CREATE NONCLUSTERED INDEX
[IX_UV_Corrected_Intensity] ON
[2H].[UV_Corrected]([Intensity]) ON [PRIMARY];
GO 18



Merge the different frequency 
range data using “UNION ALL” 
command

Saved the results to Table 
“Merge”

Merge all frequency range data

Calculated the spectrum shift 
using FIR data as the baseline 
and the result assign to the 
parameters

DECLARE @MIR float = (SELECT A.[Intensity] - B.[Intensity] AS Diff 
FROM [2H].[FIR_MERGE] AS A, [2H].[MIR_Corrected] AS B
WHERE A.[Frequency] = 640.37 AND B.[Frequency] = 640.3677)
, @NIR float = (SELECT A.[Intensity] - B.[Intensity] AS Diff 
FROM [2H].[MIR_Corrected] AS A, [2H].[NIR_Corrected] AS B
WHERE A.[Frequency] = 4930.05973 AND B.[Frequency] = 4930.966469)
, @UV float = (SELECT A.[Intensity] - B.[Intensity] AS Diff 
FROM [2H].[NIR_Corrected] AS A, [2H].[UV_Corrected] AS B
WHERE A.[Frequency] = 11682.24299 AND B.[Frequency] = 11655.01166)
;

INSERT INTO [2H].[MERGE]
SELECT [Frequency], [Intensity] FROM [2H].[FIR_MERGE]
UNION ALL
SELECT [Frequency], [Intensity] + @MIR AS Intensity
FROM [2H].[MIR_Corrected]
UNION ALL
SELECT [Frequency], [Intensity] + @MIR + @NIR AS Intensity
FROM [2H].[NIR_Corrected]
UNION ALL
SELECT [Frequency], [Intensity] + @MIR + @NIR + @UV AS Intensity
FROM [2H].[UV_Corrected];
GO
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Final merged result

https://github.com/charleseagle/Database-for-merging-and-correcting-data-SQL-Server
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Website demos: flexible design
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Website demos: flexible design
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Website demos: ASP.NET code demos
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Website demos: fixed design

https://github.com/charleseagle/ASP.NET-Websites
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Website demos: ASP.NET code demos

https://github.com/charleseagle/ASP.NET-Websites
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Website demos: online shopping
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Website demos: online shopping
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Website demos: online shopping
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Website demos: online shopping
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Website demos: online shopping
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Website demos: online shopping
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Website demos: online shopping
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Website demos: online shopping
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Website demos: online hotel booking
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Website demos: online hotel booking
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Website demos: online hotel booking
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Website demos: online hotel booking
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Website demos: online hotel booking
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Website demos: online hotel booking
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Website demos: online hotel booking

40



SSRS demos
Chart Gauge

List

https://github.com/charleseagle/SQL-Server-SSRS
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Document Map

Map

Dropdown Parameters

SSRS demos

https://github.com/charleseagle/SQL-Server-SSRS
42



Matrix Pivot table

Parameters

SSRS demos

https://github.com/charleseagle/SQL-Server-SSRS
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SSIS demos
Count series by gender

Combine genders

Conditional split

Expression

https://github.com/charleseagle/SQL-Server-SSIS
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SSIS demos

https://github.com/charleseagle/SQL-Server-SSIS

Error Handling

Data Type Conversion

Expression Constrains
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SSIS demos

https://github.com/charleseagle/SQL-Server-SSIS

Merge joinLookup Transform

Looping over files Foreach loop
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SSIS demos

https://github.com/charleseagle/SQL-Server-SSIS

For loop

Multiple choice

Parameters deployment

Percentage sampling
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SSIS demos

https://github.com/charleseagle/SQL-Server-SSIS

Script task using C# Show row number

Variables

Script 
component
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SSAS demo (CUBE)

https://github.com/charleseagle/SQL-Server-SSAS 49



Excel BI demos

https://github.com/charleseagle/Excel-Business-Intelligence-
including-Power-Pivot-Power-VIew-Power-Query-Power-Map

Key Performance Indicators (KPIs):

Hierarchy:

PowerPivot:

Filter:

Calculated Function DAX 
(Data Analysis Expressions):

Calculated Columns:
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Excel BI demos
Power view: Power query:

Power pivot:

Matrix

Power map:

https://github.com/charleseagle
/Excel-Business-Intelligence-
including-Power-Pivot-Power-
VIew-Power-Query-Power-Map 51



Programing demos

1. Developed software for analyzing data using Python

2. Matlab and Python FTDT simulation

3. Gaussian fit analysis

4. Rewrote Machine Learning codes using Python

5. C# demo for linear regression

6. Labview-controlled photoluminescence system
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Analysis software (Python) 

https://github.com/charleseagle/Data-Analysis-Software-Python
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Analysis software (Python) 

https://github.com/charleseagle/Data-Analysis-Software-Python
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Gaussian fit analysis

Matlab demo Python demo

https://github.com/charleseagle/Fitting-analysis-for-spectroscopic-data-using-Python-and-Matlab
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FDTD simulation

Matlab demo Python demo

https://github.com/charleseagle/FDTD-simulation-using-Python
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Linear regression Logistic regression

Machine Learning (Python)

Neuron network

Training Set Accuracy:  0.91

Neural NetworkOriginal Data

Train Accuracy: 0.94

Regularized linear regression Support vector machines

Prediction:  6 Prediction:  6

https://github.com/charleseagle/Machine-Learning-Coursera-Python
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Machine Learning (Python)
Principle component analysis

k-mean clustering
Anomaly detection

Original data After PCA Original data in 3D 2D visualization using PCA

https://github.com/charleseagle/Machine-Learning-Coursera-Python
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Linear regression (C#)

https://github.com/charleseagle/Machine-Learning-Coursera-C-Sharp 59



Labview-controlled photoluminescence system

https://github.com/charleseagle/Labview-codes-for-photoluminescence-setup 60


