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II. DISTANCE EDUCATION JUSTIFICATION 
This course requires students to spend significant time working with a computer system 
developing and running code routines and analyzing results. The online mode provides more 
opportunities for students to learn hands-on than could be provided even in a class with a lab 
component. This course is primarily for students pursuing a certificate to increase their skills for 
employment. Thus an online class often fits their schedule better than a face-to-face class. The 
course includes extensive instructor notes and demos progressing though the techniques 
required so that students can work on their own weekly schedule rather than in a pre-determined 
face-to-face class schedule. Students taking this class may have taken the preliminary classes in 
one of three different DBMS systems and in one of two different programming languages; the 
types of questions this causes is easier to handle in an online class. 

The ability of students to post and answer questions in the forums provides a much faster way 
for students to get answers than in a weekly face-to-face class. Students are often more willing 
to ask questions in a forum than in a face-to-face class since they can take more time to 
compose their questions and are less intimidated by the more advanced students. Forums can be 
more easily used for students to provide parts of the assignment to provide a place for 
comparing coding and testing approaches. Email internal to the online class makes it easier for 
students to exchange code with the instructor for detailed help. Students will be required to post 
frequently to the course forums to maintain their academic and social engagement in the course. 

III. INSTRUCTIONAL DELNERY 
A. Use of Technology. Check the technology(ies) that students will use as an alternate to 

classroom instruction: 
~ Online Learning Management System 
D Televised Instruction 
DOther 

B. Student-Instructor Contact. 
1. Check the modes that students will be able to use ask the instructor questions 
~ Email 
~ Online discussion boards or other asynchronous communication 
D Online chat or other synchronous communication 
D Telephone 
D Face to face meetings 
DOther: 
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2. Check the modes the instructor will use to prompt for student contact 
~Email 
L><:J Online discussion boards or other asynchronous communication 
D Online chat or other synchronous communication 
D Telephone 
[J Face to face meetings 
DOther: 

3. Please provide details on 1 and 2 above. Be sure to include the frequency of 
student-instructor contact 

Students will be assigned weekly reading from the text and also from notes and demos 
posted by the instructor. The demos are code samples that the students can run and also can 
modify for increased learning. Suggestions for modifications may be included in the 
instructor's posted notes. Where appropriate, students will be required to read materiai on 
relevant web pages. 

Assignments will be given on a weekly basis through the first half of the semester and 
somewhat less frequently in the second half of the semester; assignments are submitted via 
the online system. Students may be required to post their plans for testing components of the 
assignment in the forums. The instructor will grade assignments providing significant 
feedback on the correctness and appropriateness of the student's work. The instructor will 
also provide general feedback to the class as a whole regarding the assignments. 

The instructor will reply to email and posts from students five days a week on an announced 
schedule. Contact between students and instructor is expected to occur at least as frequently 
as it does in a face-to-face class. Student will be encouraged and required to submit general 
questions to the discussion forums for each class unit rather than to the instructor via email. 
The instructor will encourage other students to reply to the general discussions which can 
provide more frequent responses to questions and promote the discussion of alternate 
approaches to a technique. Students are expected to read the discussion forums; this is 
encouraged by the instructor referring to other posts on the topic. 

The news forum will be used to alert students to exams, posting of assignment feedback and 
department or college messages of importance. 

Students who are not participating in class via assignments and discussions will be 
contacted by the instructor via email after an absence of two weeks. 

IV. INSTRUCTIONAL METHODOLOGY 

A. Assignments 
1. Discussion of reading, sample applications and handouts/posted notes. 
2. Testing the C# program user interface and testing the C# program code 
3. Discussion comparing the use of Command Objects that use stored procedures versus those 

that use raw SQL to retrieve data from a database 
4. Discussion comparing connected versus disconnected data stores in C# code 
5. Discussion of appropriate Windows Forms controls used to display and update data stored 

in a data set using C# code 
6. Readings from textbooks and reference manuals 
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7. Designing and coding assignments using a C# program development system using the major 
ADO.NET classes and objects to connect to SQL Server databases 

8. Creating SQL Server database routines that will be used by C# programs to access and 
manipulate data. 

9. Writing C# applications that use Command objects to retrieve data from a database, to 
display that data on a Windows form, and to store data in a database based on user input 

10. Building and using data sets in C# code without connecting to a data source 
11. Using a DataAdapter in C# code to retrieve data from a database, store it in a data set and 

display it in a Windows form and handle exceptions that occur when data constraints 
violations or concurrency violations occur 

12. Allowing a user to specify sort and filter criteria on a C# Windows form using a variety of 
form controls, using a Data View to display data with that criteria 

B. Evaluation and Modes 
L C# and database application design and programming assignments as described above. These 

assignments are done remotely and submitted to the on-line system for grading. Programs 
are evaluated on 
a. conformance to program specifications 
b. accuracy of the code in implementing the specifications 
c. quality of the code in areas such as readability, programming style, and ease of 

maintenance 
d. design of the interface for ease of use 

2. Written tests and/or assignments, administered online or face-to-face, that measure the 
student's knowledge of topics such as: 
a. using the major ADO.NET classes and objects to connect to and manipulate a database 
b. building and working with disconnected data sets using ADO .NET techniques 
c. using data bound controls for display and for data entry 
d. handling C# and database exceptions 
e. using database stored procedures in C# applications 

3. A comprehensive final examination, administered online or face-to-face, that measures the 
student's ability to read, write and modify C# code that works with databases 

C. Articulation 
~ This course does not articulate with any courses at a four-year school 
D This course articulates with one or more courses at a four-year schooL The department has 
discussed the impact of a distance education mode with the Articulation Officer. 

D. Distance Evaluation Integrity 
Any remote response postings and problem solving exercises will be detailed 
enough to reduce fraudulent responses and set to ensure that each student provides 
an original response before reading other responses to reduce collusion. To reduce 
inter- and intra-personal dishonesty the remote quizzes will randomly select 
questions from a pooled set. The pooled sets include questions that are similar in 
concept and degree of difficulty. Additionally, all remote quizzes will be timed 
appropriately and presented in a secure window such that collusion and individual 
fraud would be difficult. 
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E. Textbook and other Insnuctional Materials 
1. Andrew Troelsen, Pro C# 5.0 and the .NET 4.5 Framework; Apress 2012 
2. Instructor developed material in the form of (1) notes similar to lecture notes which 

emphasize the more critical aspects of C# and provide additional material and (2) an 
extensive set of code demos illustrating various techniques needed 

3. Scripts to create and populate the databases needed for the class demos and assignments. 
These may be insnuctor-developed scripts or scripts supplied by a textbook or other 
external source. 
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1. GENERAL DESCRIPTION 
A. Approval Date 
B. Department 
C. Course Number 
D. Course Title 
E. Course Outline Preparer(s) 

F. Department Chairperson 

G. Dean 

II. COURSE SPECIFICS 
A. Hours 
B. Units 
C. Prerequisites 

Corequisites 
Advisories 

D. Course Justification 

E. Field Trips 
F. Method of Grading 
G. Repeatability 

III. CATALOG DESCRIPTION 

February 2015 
Computer Science 
CS 114D 
C# with Databases 

Ros~es .• _ 

0-1) f'U$';k 

Lecture - 3 (52.5 total) 
3 
None 
None 
(CS l11A or equivalent programming 
experience) and (CS 150A, CS 151A, 
CS 155A, or experience writing 
SQL queries) 
An intermediate-level course in the use of 
programming to interface with database 
systems. This is one of the courses in a 
series of courses intended for students who 
plan to use C# and databases professionally. 
This course is a required course in the 
certificate Database Programming: 
Microsoft SQL Server with C#. 
No 
Letter, PassiNo Pass 
o 

An intermediate course in computer programming and problem solving using C# and the 
.NET platform with ADO.NET. Students develop Windows·oriented application 
programs that interface with databases using the ADO.NET data access model. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Describe how ADO. NET techniques can be used to allow a .NET program to 
interface with SQL Server, MySQL, and Oracle databases. 

B. Design, implement, and test C# console and Windows form applications to query 
and manipulate data from a database using SQL queries and stored procedures. 

C. Design and develop applications that use Windows forms and controls and data 
binding that enable end-user interaction with a database. 
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D. Use ADO.NET to implement techniques to enforce data relationships and 
database integrity. 

V. CONTENT 
A. Review of database concepts and SQL 

1. Database components 
a. Tables 
b. Rows 
c. Columns 
d. Data values 
e. Views 

2. Table constraints and relationships between tables 
a. Primary keys 
b. Foreign keys 
c. Check constraints 
d. Nullability 
e. Unique 
f. Data types 

3. Using SQL to modify and query databases 
a. Creating tables 
b. Inserting rows 
c. Updating tables 
d. Select queries 

4. Creation and use of stored database routines 
a. User defined functions 
b. Stored procedures 
c. Use of parameters with routines 

B. Essential C# concepts 
1. Review of C# syntax for data and program control 

a. Variables and data types 
b. Selection structures 
c. Iteration structures 
d. Invoking methods and passing arguments 

2. Using pre-defined classes (the .NET Base classes) 
3. Using collections 

a. Declaring a list of objects 
b. Populating the list 
c. Iterating over the list 

4. Exception handling 
a. Try, catch, and finally 
b. Throw 
c. Error propagation 

C. ADO.NET data provider basics 
1. Choosing a data provider 

a. SqlClient 
b. Oledb 
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c. Odbc 

City College of San Francisco 
Course Outline of Record 

2. Core ADO.NET classes and providers 
a. Connection 
b. Command 
c. DataReader 
d. DataAdapter 

D. ADO.NET Connection objects 
1. Connection String property 

a. Server name 
b. Database name 
c. User authentication 

2. Handling a connection 
a. Opening a connection 
b. Closing a connection 
c. Exceptions when opening connection 

E. ADO.NET Command objects 
1. Properties of a command object 

a. Connection property 
b. CommandText property 
c. CommandType property 

2. Using Parameters collections 
a. Parameter direction 
b. Using parameters with stored routines 

3. Executing commands 
a. ExecuteNonQuery 
b. ExecuteScalar 
c. ExecuteReader 
d. ExecuteXmlReader 

4. Handling exceptions that occur when executing commands 
F. ADO.NET DataSet class 

1. Disconnected vs. connected data access 
a. Ability of DataSet to operate in isolation from data sources 
b. Ability of DataSet to connect to data source via a DataAdapter 

2. DataTable class and associated classes 
a. Columns collection and DataColurnn class 
b. Rows collection and DataRow class 
c. Defining a UniqueConstraint property 
d. Defining a PrimaryKey property 

3. Including multiple DataTable objects in a DataSet 
a. DataRelation class 
b. Defining a ForeignKeyConstraint 

4. Table and column mappings 
a. Reasons for mapping 
b. Defining a mapping 

5. Handling exceptions that occur with data sets 
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G. ADO.NET DataAdapter objects 
1. Using Fill method to fill a DataSet with data 
2. Using FillSchema method to set DataSet constraints 

a. Unique 
b. AllowDBNull 
c. MaxLength 
d. ReadOnly 
e. Autolncrement 
f. PrimaryKey 

3. Using Update method to update data source 
a. Accept changes and reject changes 
b. RowState 
c. Row version 

4. Command properties 
a. SelectCommand 
b. InsertCommand 
c. UpdateCommand 
d. DeleteCommand 

5. Creating stored procedures for each command type 
H. ADO.NET DataView objects 

1. Creating DataView objects 
2. Populating a Data View object 
3. Using a DataView object 

a. To sort data 
b. To filter data on a condition 
c. To search data on a key 
d. To find data in a particular row state 

1. Data binding in controls used on Windows Forms 
1. Controls for binding 

a. DataGrid 
b. DataGridView 
c. Listbox 
d. Textbox 

2. Navigating records (next, previous, first, last) 
3. Updating data sources 

J. ADO.NET Transaction objects 
1. BeginTransaction method of Connection 
2. Using Commit method 
3. Using Rollback method 

K. XML support in ADO.NET 
1. Brief introduction to XML 
2. Advantages and disadvantages of XML 

a. For data transfer 
b. For data storage 
c. For configuration settings 
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3. Comparison of relational database organization versus XML data organization 
a. Hierarchical organization of data 
b. Handling multiple attributes for an instance in relational databases versus 

inXML 
c. Handling sequences of data in XML 

4. Converting datasets to and from XML documents 
L. Using LINQ techniques with data 

1. LINQ to XML 
2. LINQ to DataSet 
3. LINQ to SQL 

M. Using Entity Framework and Entity Data Model techniques 
1. Entity Framework 
2. Entity Model 

a. Conceptual layer 
b. Mapping layer 
c. Logicallayer 

3. Generating an Entity Data Model from a database 
a. Viewing the Entity Data Model 
b. Understanding the XML mappings 

4. Using the Entity Data Model 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In -class assignments: 
a. Discussion of reading, sample applications and handouts/posted notes. 
b. Testing the C# program user interface and testing the C# program code 
c. Discussion comparing the use of Command Objects that use stored 

procedures versus those that use raw SQL to retrieve data from a database 
d. Discussion comparing connected versus disconnected data stores in C# 

code 
e. Discussion of appropriate Windows Forms controls used to display and 

update data stored in a data set using C# code 
2. Out -of -class assignments: 

a. Readings from textbooks and reference manuals 
b. Designing and coding assignments using a C# program development 

system using the major ADO.NET classes and objects to connect to SQL 
Server databases 

c. Creating SQL Server database routines that will be used by C# programs 
to access and manipulate data. 

d. Writing C# applications that use Command objects to retrieve data from a 
database, to display that data on a Windows form, and to store data in a 
database based on user input 

e. Building and using data sets in C# code without connecting to a data 
source 
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f. Using a DataAdapter in C# code to retrieve data from a database, store it 
in a data set and display it in a Windows form and handle exceptions that 
occur when data constraints violations or concurrency violations occur 

g. Allowing a user to specify sort and filter criteria on a C# Windows form 
using a variety of form controls, using a Data View to display data with 
that criteria 

B. Evaluation 
1. C# and database application design and programming assignments as 

described above. Programs are evaluated on 
a. conformance to program specifications 
b. accuracy of the code in implementing the specifications 
c. quality of the code in areas such as readability, programming style, and 

ease of maintenance 
d. design of the interface for ease of use 

2. Written tests and/or assignments that measure the student's knowledge of 
topics such as: 
a. using the major ADO.NET classes and objects to connect to and 

manipulate a database 
b. building and working with disconnected data sets using ADO.NET 

techniques 
c. using data bound controls for display and for data entry 
d. handling C# and database exceptions 
e. using database stored procedures in C# applications 

3. A comprehensive final examination that measures the student's ability to read, 
write and modify C# code that works with databases 

C. Texts and Other Instructional Materials 
1. Andrew Troelsen, Pro C# 5.0 and the .NET 4.5 Framework; Apress 2012 
2. Instructor-developed material in the form of (1) notes similar to lecture notes 

which emphasize the more critical aspects of C# and provide additional 
material and (2) an extensive set of code demos illustrating various techniques 
needed 

3. Scripts to create and populate the databases needed for the class demos and 
assignments. These may be instructor-developed scripts or scripts supplied by 
a textbook or other external source. 

VII. TITLE 5 CLASSIFICATION 
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
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