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II. TMI COURSE JUSTIFICATION
A. How is this course particularly suited to being offered online?

1. CS 151 P is a course targeted at people who are currently using or expect to be
using an Oracle database for their job. These students are already familiar
with the use of online technologies for learning new concepts and finding
information. These students generally work during day hours and we have
been offering this class on evenings and Saturdays. An online course will
allow the working student more flexibility in scheduling their education.

2. All of the assignments for this class are done using a computer and are
submitted for grading via email. This will help make this part of the class
relatively easy to transform into an online class.

B. How does this course help meet the goals of the:
1. College. City College wishes to improve student success by providing

accessibility to courses for students (making the courses that they need
available at all times and places). Offering the course online allows students
who cannot otherwise be on campus on a fixed schedule to enroll. Improving
our students' employability by allowing them more flexibility in meeting their
educational needs is also consistent with the college's mission.

2. Department.
• Since all assignments can be done on the school's student Unix server,

which is generally operational round-the-clock, students will be able to
complete this course at their own pace, without concern for when a
campus lab or building might be closed. Also, the department will not
require rooms, projectors, or other materials for the online class.

• The software needed for this class can also be obtained at no cost to the
student from Oracle; students can install the required software on their
home computers. They can also optionally install additional tools without
our requiring CCSF IT support.

3. Program.
• Most students who take CS 151 P have experience in using Oracle SQL

while other have experience in SQL Server SQL. Students also differ in
their prior programming experience in various languages. Meeting the



needs of these diverse students is challenging in a lecture class, but doing
so online should be easier. The more advanced students can find the
information they need to complete the assignments and can go deeper into
the material. The less advanced students can have access to all the basic
information and step-by-step instructions they may need, and can ask the
instructor questions on e-mail, etc. as they come up.

• Offering CS 151P online gives students more flexibility, not only in
enrollment options but also in learning style, which should lead to
improved course completions. Online discussion groups may encourage
more questions from the student who often does not speak up in class.
Some students will do better working in shorter chunks than a three hour
evening time slot.

III. INSTRUCTIONAL DELIVERY
A. What methods of delivery will be used to offer this course?

In addition to the textbook, the online course will contain modules which will
contain lecture notes, content summaries, self tests, links to online information,
individual and group assignments, and discussion boards. Demo code samples
will also be provided.

B. What methods will be used to communicate between instructor and
students?
1. Several methods will be used, including:

• personal communication via email
• online class discussions (asynchronous) via WebCT discussion boards
• announcements and suggested topic progression through web postings and

email.
• in-person scheduled office hours

2. Students will submit assignments online and the instructor will post a reply
with their score and comments. Also, students will be strongly encouraged to
post questions of a general nature to the class discussion groups rather than
via email to the instructor so that everyone can see the answers. This will take
the place of asking a question in class. The instructor will continue to be
available during regular office hours so students can come in and get face-to
face help. The instructor may also offer an occasional session in the
classroom or in a computer lab where students can come in and get face-to
face help.

3. In addition, WebCT provides online tests and assignment sequencing.
Students will take their tests online and their score will automatically appear
in an online grade book. The instructor will have control over whether or not
they are immediately shown the correct answers. Automated assignment
sequencing allows the instructor to hide the next assignment from students
until they complete the current one successfully.

C. How many hours per week are students expected to use the specified
technology?



The course is 3 units. In a face-to-face format, it would normally be taught as a
full semester course that meets 3 hours per week, and students would be expected
to spend between five and ten hours per week practicing outside of class. In
online format, students will be expected to spend between 3 and 5 hours per week
using the WebCT system to read course materials, work with examples, and
participate in discussions. In addition, most students will spend at least 3 hours
per week to do their homework assignments.

D. How will instructor and student contact be maintained, including the
frequency of contact?
The instructor and students will maintain regular contact through posted
announcements, through the posting of messages to the discussion board, and
through email. The core of this skill-building course will be the completion of a
variety of programming assignments. The instructor will review each of these for
accuracy and completeness and give feedback as needed. These assignments will
be the equivalent of regular assignments in a face-to-face format.

IV. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. Reading from the textbook and online resources
2. Individual programming assignments
3. Periodic group programming assignments
4. Reading and posting to online discussion boards regarding course topics

B. Evaluations
1. Student assignments as described above
2. Online quizzes
3. Participation grade from the online discussion boards
4. An in-person midterm test
5. An in-person written comprehensive final exam

C. Evaluation Protocols
1. Online tests will count for a relatively small percentage of the grade.

Questions will test basic concepts and problem solving abilities.
2. Online mid-term and final exams will count for a greater percentage ofthe

grade, and will require students to write and submit PL/SQL code.
3. Assignments will be graded based on common standards of effectiveness and

readability.
4. Discussion participation will be based on mandatory minimum post counts.

D. Textbooks and Instructional Materials
1. Textbook(s) such as:

Oracle Database lOG PL/SQL Programming by Scott Urman, Oracle Press.
2. Online reading materials and discussion groups via the WebCT system.
3. Material on commercial web sites related to the course topic.
4. Computer access to the school's student Unix server.
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III. CATALOG DESCRIPTION
An advanced course in the use of the PL/SQL programming language. Create and
manage PL/SQL program units and data structur~s. Develop stored procedures and
functions, database triggers, and paclcages to process data using database objects.

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:
A. Utilize PL/SQL blocks, data, and expressions.
B. Develop and test PL/SQL programs using nested bloclcs, selection, and repetition

control structures, and cursors.
C. Develop and test PL/SQL stored procedures and functions.
D. Develop and test PL/SQL packages.
E. Perform exception handling, including. user-defined exceptions and exception

propagation.
F. Create and use composite data types, user-defi11ed records, and collections

(associative arrays, varrays, and nested tables).
G. Develop and test routines that use transaction management techniques.
H. Develop and test, implement, and test database triggers.
I. Develop and test procedures that use native dynamic SQL.
J. Develop and test procedures that use XML as a native type and XML schemas.
K. Evaluate the use of Oracle's object-oriented programming techniques in a

database environment.
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V. CONTENT
A. PL/SQL basic featllres

1. Blocl( structure
a. Anonymous blocl(s
b. Named blocl(s

2. Compiling and running PL/SQL code
3. PL/SQL types

a. PL/SQL data types verSllS database data types
b. Built-in data types

1. Scalar types
2. Native XML type
3. Composite types

c. User-defined types
d. Implicit and explicit type conversion

4. Variables and named constants
a. Declaration of variables and named constants
b. Initialization and assignment
c. Anchored declarations
d. Scope and visibility of PL/SQL identifiers

50 Expressions and operators
a. Expression using string, numeric and temporal data
b. Logical expressions
c. Handling null values
d. Use of built-in functions

B. Program Structures
1. Selection program control strllctures

a. If-Then-Else statements
b. Case statements

2. Repetition program control structures
a. Simple loops with Exit and Exit When
b. While loops
c. Numeric For loops

3. Nesting control structures
4. Using cursors

a. Implicit and explicit cursors
b. Cursor For loops
c. Using Open, Fetch, and Close for Cllrsor loops
d. Cursor attributes
e. Cursors with parameters

C. Stored Routines- Procedures and Functions
1. Comparison of procedures and functions
2. Creating stored routines
3. Using parameters with routines

a. Formal and actual parameters
b. Parameter lllodes: In, Out, In Out
c. Parameter validation
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4. Testing and refactoring code
5. Using and overloading local modules
6. Managing PL/SQL code

a. Data dictionary views for stored code
b. Dependencies

D. Packages
1. Advantages of llsing pacl(ages compared to stand-alone routines
2. Creating package specifications and body
3. Package scope
4. Pacl(age initialization
5. Overloading package subprograms
6. Using pacl(ages to expose or hide routines

E. Exception Handling
1. Reasons for handling exceptions
2. Types of exceptions

a. Predefined exceptions
b. Unnamed system exceptions
c. Programmer-defined exceptions

3. Raising an exception
4. Exception trapping
5. Using SQLCODE and SQLERRM
6. Exception propagation
7. Exception scope

F. Complex Data Types
1. Records

a. Defining record types
b. Declaring, initializing, and referencing records
c. Manipulating records
d. Using records to update tables; the returning clause for an update
e. Passing record as parameters and returning record from functions

2. Collections
a. Types of collections

1. Associative arrays (index-by tables)
2. Nested tables
3. Varrays

b. Defining collections types
c. Declaring, initializing, and referencing collections
d. Using string data as an index for an associative array
e. Collection methods
f. Manipulating collections
g. Collection exceptions
h. Using bulk collect witl1 collections
1. Using collection types in database tables compared to using collection

types in PL/SQL code
3. Objects and user defined types

a. Storing objects in database tables
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b. Object methods
4. Worl(ing with XML data

a. XML as a native data type in tables and in PL/SQL code
b. Methods for querying XML data
c. Converting between XML data and relational data
d. The role of XML schemas

G. Transactions
1. Purpose of transaction management
2. Transaction statements: Commit, Rollbacl(, SavePoint
3. Autonomous Transactions

H. Database Triggers
1. Types of triggers

a. Statement and row level triggers
b. Before and after triggers

2. Creating triggers
3. Using the New and Old pseudo-records
4. Disabling, enabling, and dropping triggers

I. Using Native Dynamic SQL (NDS)
1. Purpose of using NDS
2. Variations on the execute Immediate statement

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. In-class Assignments
a. COlnpare techniques used to evaillate a processing tasl( and translate it into

PL/SQL routines and packages
b. Compare various types of collections and their use in programming and in

database tables
c. Compare techniques for validating parameters for routines
d. Compare techniques for evaluating, testing and debugging routines and

packages
2. Out-of-class lab assignments llsing t11e computer and the client/server

software for the Oracle database
a. Creating and testing procedures and functions
b. Creating and testing database triggers
c. Creating and testing user-defined exceptions
d. Creating and testing packages
e. Designing and using collections

B. Evaluation
1. Participation in class activities •
2. Student assignments as described above that measures the student's ability to

use PL/SQL routines to manipulate data and interact with tables.
3. Written exams that meaSllre the student's ability to:

a. Design and write PL/SQL routines
b. Work with the PL/SQL collections types
c. Design code that handles exceptions
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d. Develop and use triggers to enforce business rules
4. Comprehensive final exam

C. Texts and Other Instrllctional Materials
1. Textbook

Feuerstein & Pribyl; Oracle PLISQL Programming 5th Edition; O'Reilly,
2009

2. Instructor developed materials
a. SQL scripts to create and populate sample database tables
b. Tutorials for worlcing with the clients for Oracle

3. Computer access to an Oracle Database Management System (DBMS) where
student can create and worlc with tables

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