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Main Objective: 

The main objective of this assignment is to create UML diagrams to show the 
process of class scheduling. This is also done to create a program from the UML 
diagrams to simulate class scheduling. This in turn makes the new way of creating a 
schedule easier and faster with the new program. Overall, all of those who are involved 
with university scheduling will benefit from these UML diagrams and the process of 
creating a class schedule program. 

Process: 
  

We went through a fairly thorough domain analysis to learn how class schedules 
came to fruition. Our education of the domain showed us that the problem area was the 
process of selecting courses, who to teach them, and when those courses will be taught. 
The University Scheduling and Communication System is designed to address this 
problem. As a result, we found that we needed to create two programs. These programs 
are the Student Demand Program and Schedule Creation Program. We also found that we 
needed three user interfaces: Update Professor Profile UI, Student Demand Program UI, 
and Schedule Creation Program UI. With all of this in our thoughts we can then move on 
to implementation. 

Discussion: 
 
 The diagrams we used to implement our class scheduling program was, activity 
diagrams, class diagrams, sequence diagrams, swim lane diagrams, state diagrams, and 
use case diagrams. With these diagrams we felt that we could build our programs and our 
user interfaces from these. Throughout the paper we will be placing and discussing our 
UML diagrams. Also towards the end we will show the actual skeleton pseudo code for 
implementing these programs and user interfaces. So without further ado let’s begin. 

First we wish to show the activity diagrams.  
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The “Create a Schedule” Activity diagram. 

Department scheduling coordinator runs Schedule Creation program

DSC revises output schedule

DSC sends schedule to department chairperson for approval

DSC sends schedule to university scheduling coordinator

USC inputs information into R25 program

USC revises schedule

Final Schedule

isApproved=0

isApproved=1

needDSCRevision=1

needDSCRevision=0
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“Get Course Demand” activity 
diagram.
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“Update Times of Availability” activity diagram. 
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“Update Teaching Interests” activity diagram. 

Open "Update Profile" menu in application

Select "Update Teaching Interests"

Input teaching interests, standard text form

Select "save" option when finished

Information is stored on Professor DB
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The first part of “Schedule Creation Program” activity diagram. 

User selects "Create New Schedule"

The schedule creation wizard rolls over course from previous semester

Wizard prompts user to choose student demand file

Wizard uses information to create additional section of a course with corresponding demand

Wizard then matches each course to a professor with similar teaching interest

Remaining courses without an instructor are assigned one who is qualified at teaching the course

Final draft of professor-assigned schedule is uploaded into Schedule databaseSchedule has only
courses and teachers

Availabilities of course professor are compared to standard time format

Standard time format:
MWF 50 min
TR 1hr20min

Check next course professor

Assign earliest comparable time slot available

Continues in Schedule Creation 
Program – pt. 2

Time slot satisfies 
professor 
availability

Time slot does 
not satisfy 
professor 
availability

Course professors that did not meet initial criteria are re-examined

Wizard checks for available blocks of time
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The second part of “Schedule Creation Program.” 

Continued from Schedule 
Creation Program – pt. 1 

Diagram

Wizard checks next block of available time for sufficient duration

Course is assigned corresponding time slot

Equipment Consideration - Diagram

End of course list. Program compiles another list for DSC to examine

DSC manually revises schedule

Insufficient 
duration

Sufficient duration
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Secondly, is an introduction to the class diagrams of the University Scheduling 
Communication System. 

A compilation of class diagrams and their groupings. 
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An aggregate of the University Scheduling Communication System. 
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Next, is a collection of swimlane diagrams. 

This one is the “Create a Schedule” swimlane. 

University Scheduling 
Coordinator

Schedule Creation ProgramDepartment Scheduling Coordinator

Department scheduling coordinator runs Schedule Creation program

DSC revises output schedule

DSC sends schedule to department chairperson for approval

DSC sends schedule to university scheduling coordinator

USC inputs information into R25 program

USC revises schedule

Final Schedule

isApproved=0isApproved=1

needDSCRevision=1

needDSCRevision=0

Schedule Creation Program - Diagram
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The fourth group of diagrams are use cases. 

This collection of use cases is the “Create a Schedule” scenario. 
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This use case is the University Scheduling Coordinator using the R25 program to allocate 
rooms to courses. 
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“Tracking Student Progress” use case which is crucial for gathering course demands. 

Student Information System

DSCStudents

*

*

Register for
courses

*

*

Pass courses

*

*

*

*
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“Update Professor Profile” use cases. 
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The next group of images are sequence diagrams. 

This sequence diagram is “Get Course Demand.” 

DSC
Student Demand Profile

UI StudentInformationSystem

OpenProgram

Student Demand Program

DemandMenu

selectStart

getStudDemand

openStudentProfile

StudentProfile

StudentDemandDB

scanCourses

saveDemandCounts

writeDemandToDB

saved=true

confirmSave
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First part of “Create a Schedule” sequence 
diagrams.
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Second portion of “Create a Schedule” sequence diagram. 
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“Professor Profile Update – Update Times of Availability” sequence diagram. 

Professor ProfessorUI ProfessorDB

openUpdateProfileMenu()

Profile Update Menu

updateTimesOfAvailability()

downloadProfile()

retrieveProfile()

Profile

Profile Information

updateFieldsOfInterest()

saveProfileChanges()

saveToDB()

writeToProfile()

profileSaved = true

confirmProfileSaved()
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“Professor Profile Update – Update Teaching Interests” sequence diagram. 

Professor ProfessorUI ProfessorDB

openUpdateProfileMenu()

Profile Update Menu

updateTeachingInterests()

downloadProfile()

retrieveProfile()

Profile

Profile Information

updateFieldsOfInterest()

saveProfileChanges()

saveToDB()

writeToProfile()

profileSaved = true

confirmProfileSaved()
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“Update Professor Profile – Update Research Interests” 

Professor ProfessorUI ProfessorDB

openUpdateProfileMenu()

Profile Update Menu

updateResearchInterests()

downloadProfile()

retrieveProfile()

Profile

Profile Information

updateFieldsOfInterest()

saveProfileChanges()

saveToDB()

writeToProfile()

profileSaved = true

confirmProfileSaved()
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The final group of diagrams consist of state diagrams. 

The first diagram is the “Course Demand Counter” state diagram. 

 

 

 

 

 

 

 

 

 

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com   For evaluation only.



Next is the “Schedule Creation Menu” state diagram. 
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The “Schedule Creator Program” state diagram. 
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The “Update Professor Profile” state diagram. 
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With this information we were able to start the creation of the various user 
interfaces that are involved in this system as well as establishing some pseudo code. 

The first one is the University Scheduling Main Menu: 

 

The pseudo code for this user interface is as follows: 
using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.Data; 
using System.Drawing; 
using System.Text; 
using System.Windows.Forms; 
namespace USCS_01 
{ 
    public partial class Form5 : Form 
    { 
        public Form5() 
        { 
            InitializeComponent(); 
        } 
 
        private void button1_Click(object sender, EventArgs e) 
        { 
            //Open "Course Demand Counter" UI. 
        } 
 
        private void button2_Click(object sender, EventArgs e) 
        { 
            //Open "Schedule Creator" UI. 
        } 
 
        private void button3_Click(object sender, EventArgs e) 
        { 
            //Close out "University Scheduling Main Menu" UI. 
        } 

    }} 
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Branching from the main menu is the first of the two other user interfaces, the course 
demand counter UI. 
 

 
 

using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.Data; 
using System.Drawing; 
using System.Text; 
using System.Windows.Forms; 
 
namespace USCS_01 
{ 
    public partial class Form7 : Form 
    { 
        public Form7() 
        { 
            InitializeComponent(); 
        } 
 
        private void progressBar1_Click(object sender, EventArgs e) 
        { 
            //Update progress bar based on current algorithm. 
        } 
 
        private void label2_Click(object sender, EventArgs e) 
        { 
            //Indicate what algorithm is running. 
        } 
    } 

} 
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The second of the two resulting UI is the Schedule Creator. 

 
using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.Data; 
using System.Drawing; 
using System.Text; 
using System.Windows.Forms; 
 
namespace USCS_01 
{ 
    public partial class Form6 : Form 
    { 
        public Form6() 
        { 
            InitializeComponent(); 
        } 
 
        private void label2_Click(object sender, EventArgs e) 
        { 
            //Update label based on what algorithm the schedule creator 
is doing. 
        } 
 
        private void progressBar1_Click(object sender, EventArgs e) 
        { 
            //Update progress bar based on what algorithm the schedule 
creator is doing. 
        } 
 
        private void button1_Click(object sender, EventArgs e) 
        { 
            //Discard all changes and close out program. 
        } 
    } 

} 
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The next user interface is the main menu of Update Professor Profile. 

 
using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.Data; 
using System.Drawing; 
using System.Text; 
using System.Windows.Forms; 
 
namespace USCS_01 
{ 
    public partial class Form1 : Form 
    { 
        public Form1() 
        { 
            InitializeComponent(); 
        } 
 
        private void button1_Click(object sender, EventArgs e) 
        { 
            //Show "Update Times of Availability" UI. 
        } 
 
        private void button2_Click(object sender, EventArgs e) 
        { 
            //Show "Update Teaching Interests" UI. 
        } 
 
        private void button3_Click(object sender, EventArgs e) 
        { 
            //Show "Update Research Interests" UI. 
        } 
 
        private void button4_Click(object sender, EventArgs e) 
        { 
            //Close out "Update Professor Profile Menu" UI. 

      }}} 
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The first of the three UI that follow is the Update Times of Availability UI. 

 
using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.Data; 
using System.Drawing; 
using System.Text; 
using System.Windows.Forms; 
 
namespace USCS_01 
{ 
    public partial class Form2 : Form 
    { 
        public Form2() 
        { 
            InitializeComponent(); 
        } 
 
        private void button2_Click(object sender, EventArgs e) 
        { 
            //Save hour, minute, and AM/PM indication to entry field in 
Professor DB. 
        } 
 
        private void button1_Click(object sender, EventArgs e) 
        { 
            //Display "Update Professor Profile Menu." 
        }}} 
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   The second UI is Update Teaching Interests UI. 
 

 
 

using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.Data; 
using System.Drawing; 
using System.Text; 
using System.Windows.Forms; 
 
namespace USCS_01 
{ 
    public partial class Form3 : Form 
    { 
        public Form3() 
        { 
            InitializeComponent(); 
        } 
 
        private void button1_Click(object sender, EventArgs e) 
        { 
            //Return to "Update Professor Profile Menu." 
        } 
 
        private void button2_Click(object sender, EventArgs e) 
        { 
            //Save data entries into Professor DB. 
        } 
    } 
} 
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The third resulting UI is the Update Research Interests UI. 

 

 
using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.Data; 
using System.Drawing; 
using System.Text; 
using System.Windows.Forms; 
 
namespace USCS_01 
{ 
    public partial class Form4 : Form 
    { 
        public Form4() 
        { 
            InitializeComponent(); 
        } 
 
        private void button1_Click(object sender, EventArgs e) 
        { 
            //Save data entry to professor DB. 
        } 
 
        private void button2_Click(object sender, EventArgs e) 
        { 
            //Return to "Professor Profile Update Menu." 
        } 
    }} 
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Code for the Course class. 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class Course 
    { 
        private int courseReferenceNumber; 
        private string meetingDays; 
        private int startTime; 
        private int stopTime; 
        private string department; 
        private string courseTitle; 
        private int section; 
        private string campus; 
        private string instructionMethod; 
        private int credits; 
        private int capacity; 
        private string divisionLevel; 
        private string courseType; 
    } 
} 

Code for the Campus class: 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class Campus 
    { 
        private int campusID; 
    } 
} 

Code for Room class: 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class Room : Campus //Room inherits Campus class. 
    { 
        private string building; 
        private int roomNumber; 
        private int maxCapacity; 
    } 

} 
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Code for the User class. 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class User 
    { 
        private int userID; 
        private string dbPermission; 
 
        void signIn() 
        { 
            //Insert psuedo code here. 
        } 
 
        void signOut() 
        { 
        } 
    } 
} 

Code for the Student class. 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class Student : User 
    { 
        public string gradLevel; 
    } 

} 
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Code for the Chairperson class. 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class Chairperson : User 
    { 
        private string department; 
 
        void approve() 
        { 
            //Send approval confirmation. 
        } 
 
        void disapprove() 
        { 
            //Set approval denial with message as to why. 
        } 
    } 
} 

Code for the DepartmentSchedulingCoordinator class. 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class DepartmentSchedulingCoordinator : User 
    { 
        private string department; 
 
        void createSchedule() 
        { 
            //Open schedule creator. 
        } 
 
        void reviseSchedule() 
        { 
            //Open schedule file for editing. 
        } 
 
        void requestApproval() 
        { 
            //send message to chairperson of department with schedule 
file as attachment. 
        } 
 
        void sendSchedToUSC() 
        { 
            //send schedule file to USC. 
        } 
    } 
} 
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Code for the Faculty class. 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class Faculty : User 
    { 
        public string academicTitle; 
        private string department; 
 
        void updateTimeOfAvailability() 
        { 
            //Open "Update Time of Availability" UI. 
        } 
 
        void updateTeachingInterests() 
        { 
            //Open "Update Teaching Interests" UI. 
        } 
 
        void updateResearchInterests() 
        { 
            //Open "Update Research Interests" UI. 
        } 
    } 
} 

Code for CourseDemandCounter class: 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class StudentDemandCounter 
    { 
        void getCourseDemandCount() 
        { 
            //Loop while (!studentlist.eof): 
                    //retrieve student file 
                    //LOOP while (!courselist.eof):  
                        //get course on list of required courses 
                        //if student has credit in that course then 
loop     
                        //else increment course.demand by one. 
  //Save demand counts to DB. 
            //Exit 
        } 
    } 

} 
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Code for ScheduleCreator class: 
using System; 
using System.Collections.Generic; 
using System.Text; 
 
namespace USCS_01 
{ 
    class ScheduleCreator 
    { 
        void createSchedule() 
        { 
            //create temporary instance of schedule 
            //open file of previous schedule and copy to current 
instance of schedule. 
            //open course demand counts. 
 
            //section count algorithm 
 
            //faculty teaching interest matching algorithm 
 
            //save draft of schedule 
 
            //save faculty consideration to note fields 
 
            //prompt user for editions 
 
            //Save to DB upon confirmation. 
    } 
} 
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Conclusion: 

After seeing all the UML diagrams and the actual implementation for the programs we 
can see the process and progress for a class scheduling system. This system can be 
implemented with a little time and effort, and can be up and running as well. With this 
system in place it will cut down the time it takes to create a schedule for the university as 
a whole. Not just for one department, but for all departments. We believe this will be an 
implementation for a class scheduling system for the university.  
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