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1. Introduction 

Don’t rock the boat is the usual mantra of educational institutes when trying to schedule next 

semesters classes (Glassey et al., 1986). Typically, these institutes begin with the schedule of the 

previous semester and make the minimum necessary modifications to accommodate faculty 

requests. However, this approach allows issues to continuously pile up until the schedule 

becomes infeasible. Trinity School at Meadow View is one of these institutes, and uses these 

practices when scheduling faculty to classrooms and time periods. Trinity School at Meadow 

View (hereafter referred to as the Client) is a small, private school that provides education to 

approximately 150 students in grades 7-12. Scheduling students and teachers to rooms and 

periods is a time intensive process that can take the Client days or even weeks to complete.  

1.1 Background 
Scheduling of student and teachers to classrooms and periods is a widely studied topic at the 

university level. Many universities with computer science, engineering, or mathematics 

departments have researched and developed algorithms that can optimally solve their scheduling 

issues and identify conflicting constraints that render the problem infeasible. Assignment of 

classes to rooms is part of a larger scheduling problem often referred to as the “timetabling” 

problem. The education timetabling problem has been solved using a variety of strategies. Some 

techniques include: Integer Programming, Heuristic Algorithms, and Constraint Satisfiability 

Algorithms (Zibran, 2007). These solution strategies and their advantages and drawbacks will be 

discussed in Section 3.1.  

Trinity’s education system has intricacies many available timetabling solutions have not 

considered. Teachers at Trinity are pre-assigned to specific classes and classes are split by 

gender and grade to enhance the learning experience of all students. Each grade/gender section 

takes every class together without any variation. For example, all eighth grade girls take Algebra 

at the same time. The Trinity scheduling problem requires a unique solution that caters to a 

classical education system. 

1.2 Problem Statement 
The Client does not have access to the powerful computers or industrial/research-grade linear 

and integer program solvers, nor does it have the students and faculty with the requisite skill sets 

to develop a scheduling tool in house as a university or college does. The Client is seeking a tool 

that, given input parameters such as section sizes, teacher availability, and classroom constraints, 

can find a feasible schedule for future school semesters. The Client would like a tool that is 

usable by a non-technical audience and produces a set of feasible schedules that have teacher, 

section, and classroom assignments.  

1.3 Scope 
The scope of this project will be to create a tool for the Client to generate 

section/teacher/classroom/period schedules. The Client has stated that there is no metric to 
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optimize with the creation of their schedule. Due to this fact, the project team’s approach will not 

require an optimal solution. The lack of this requirement opens the door to a variety of solution 

approaches that will all be investigated and researched at length. 

The tool will not be a web-enabled application, nor will it interact with a separate backend. The 

project team will build a self-contained tool that is usable by an audience not necessarily in the 

math/science field. The tool will be delivered to the Client via a CD-ROM, DVD, or flash drive. 

The Client will be provided with a User Manual for the tool. The User Manual will include a 

high-level overview of the algorithms used, a detailed guide on how to use the tool, and a 

troubleshooting section. 

This Trinity Scheduling project will follow a Systems Engineering V-model approach. The left 

side of the V-model represents the problem definition and requirements construction phase, and 

the right side of the model represents the integration of the tool into the Client environment. It is 

important to notice that some of the phases occur simultaneously. The phases for this project are: 

 Requirements Development 

 Literature Review & Data Collection 

 Tool & Solution Development 

 Test & Evaluation 

 Final Delivery 

Figure 1 shows the customized V-Model for this project. 

 

Figure 1: Scheduling for Trinity School at Meadow View V-Model 
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1.4 Document Motivation 
This document’s intended purpose is to describe the research and development of the Trinity 

scheduling tool and the ongoing efforts to automate the scheduling process for Trinity School at 

Meadow View. This document provides the requirements and objectives communicated to the 

project team by the Client, the literature review performed, the selected technical approach, a 

comprehensive description of the tool, an analysis of the tool’s performance, and an overview of 

the project management strategy. 
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2. Requirements Development 

The project team has examined the Client’s stated requirements, needs, and desired outcome, and 

has developed the requirements below: 

2.1 Nonfunctional Requirements 
The nonfunctional solution requirements include: 

2.1.1  The tool shall be supported by Windows OS. 

2.1.2  The tool shall be available via a CD/DVD or flash drive. 

2.1.3  The tool shall be saved on a local Trinity School at Meadow View computer. 

2.1.4  The tool shall run using no cost software and all modules will be downloadable.  

2.1.5  The tool shall have a User Interface that allows the user to add/edit all input parameters, 

but will not allow interaction with the scheduling algorithm.  

2.1.6  The tool shall have an Output Interface that allows the user to create a master schedule 

2.1.7  The tool shall include a User Manual and troubleshooting best practices.  

2.2 Functional Requirements 
The solutions provided to the Client will be developed with the following functional 

requirements in mind:  

2.2.1  The tool shall output at least two feasible schedules. 

2.2.2 The tool shall produce output in a spreadsheet/table format. 

2.2.3 The tool shall allow the user to export and save feasible schedules. 

2.2.4  The tool shall prompt the user for the following input parameters:  

- Classrooms: room size, course restrictions 

- Teachers: names, part/full-time status, hours of availability, subjects taught 

- Sections: curriculum, size 

2.2.5 The tool shall save the input parameters on the first use. 

2.2.6  The tool shall allow the user to edit all input parameters directly in the tool through the 

use of tables. 

2.2.7  The tool shall allow stored fields to be reset. 

2.2.8  The tool shall notify the user if there is an error or additional information is required with 

the inputs. 

2.2.9  The tool shall notify the user if the solution is infeasible. 
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3. Literature Review and Data Collection 

It was imperative for the project team to conduct a thorough literature review before developing 

the tool and solution for the Trinity Scheduling project. Exploring all relative literature allowed 

the project team to develop an educated and knowledgeable approach to solve the current 

problem. Data was collected prior to the development of the tool to assist in constructing 

requirements and creating a clear, comprehensive strategy for the project.  

3.1 Literature Analysis 
Many schools around the world, including high schools and universities, are faced with large 

classroom assignment problems every semester. The majority of these establishments solve this 

problem with an average of three experienced people, use of a huge “room booking log”, and 

take as long as two or three weeks to develop an initial assignment (Tovey et al., 1992). Other 

establishments simply make a minimum number of changes to satisfy discontinued and new 

courses. However this procedure doesn’t always meet requirements and constraints, and issues 

continue to pile up until the entire schedule becomes infeasible (Tovey et al., 1992).  

Integer Programming 

Integer Programming (IP) is the name given to Linear Programming problems which have the 

additional constraint that some or all the variables have to be integer. This approach is one of the 

most popular in solving the class-scheduling or educational timetabling problem (Badri, 1996 

and Martin, 2004). IP will find an optimal schedule (if one exists) given an objective function, a 

set (or sets) of variables, and a variety of constraints. Most educational timetabling IP solutions 

are expressed in terms of a decision variable Xijk which is equal to one if class i is assigned to 

room j during period k (Tovey et al., 1992). These problems are optimized based on a linear cost 

model that reflects the preferences of the teachers (Glassey et al., 1986). These problems can also 

be solved to feasibility given a null objective function and a set of constraints (Tovey et al., 

1992).  

It is important to note that as the problem gets more complex it becomes more computationally 

difficult to solve for optimality, since the problem can take a non-deterministic polynomial 

amount of time to run. As the number of constraints increases, natural conflicts arise when using 

IP. This can indicate a need for an alternative strategy such as Goal Programming (Badri, 1996). 

Goal Programming strives to reach a number of Client-ordered goals to overcome limitations 

with using strict constraints. Another important factor when considering using IP is the choice of 

a solver. The power and functionality of the solver plays an important role on the ability of an IP 

to solve a problem to optimality (Zibran, 2007). Commercial IP solvers typically solve to 

optimality much faster than software that is open source. 

Metaheuristic and Heuristic Methods 

Metaheuristic and Heuristic methods begin with one or more initial solutions and use search 

strategies to try and avoid visiting the same local optima multiple times. These methods take a 

feasible solution and try to find an optimal solution by iteratively searching in its neighborhood. 
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A neighborhood is a set of feasible solutions obtained by changing only a small subset of the 

variable values of the current solution (Zibran, 2007). Although a heuristic cannot guarantee 

optimality, these algorithms are flexible and can be adjusted to solve many problem types. One 

of the strengths of using heuristics is its ability to use non-linear fitness functions (Ramirez, 

2010).  

Simulated Annealing is a common heuristic strategy used in educational timetabling (Ramirez, 

2010 and Aycan, 2008). Annealing is the process of heating a metal to a high degree and then 

letting it cool down to a minimum temperature to form a solid (Ramirez, 2010). By simulating 

this process, including the addition of a random draw, this heuristic can avoid being trapped at a 

local optima. Another popular heuristic technique are Genetic Algorithms (Aycan, 2008). This 

heuristic mimics the process of natural selection by generating a set (population) of random 

timetables and selecting the best as parents for the next iteration. This heuristic eliminates weak 

timetables and directs the search towards more promising areas. 

Other literature combines a number of different heuristics to formulate one single algorithm 

(Karmaker, 2015), such heuristics are often called “metaheuristics”. The difficulty in 

implementing a heuristics and metaheuristics is choosing/developing an algorithm and defining 

the parameters that work best for the problem. A balance between computational time and the 

quality of the solution must be reached when implementing heuristic techniques (Ramirez, 

2010). 

 

Constraint Programming 

Constraint Satisfaction Algorithms and Constraint Programming are computer programming 

techniques used to solve optimization problems (Zibran, 2007). These algorithms solve a 

problem given a set of variables, their possible values, and a set of constraints restricting the 

variable values. One of Constraint Programming’s major advantages in this type of problem is its 

exploitations of a constraint satisfaction structure (Zibran, 2007). This is because the goal of 

educational timetabling is to satisfy all constraints so that courses are assigned to “proper” 

teachers and rooms.  

Some problems may be over-constrained, making it impossible to find a solution that satisfies all 

constraints. A solution to this problem is to relax or remove constraints. However, scheduling 

applications in literature have motivated the use Partial Constraint Satisfaction. This strategy 

allows the use of standard search techniques while aiming to satisfy as many constraints as 

possible (Aycan, 2008). In Aycan’s, Solving the Course Scheduling Problem by Constraint 

Programming and Simulated Annealing, Partial Constraint Satisfaction was used to obtain an 

initial timetable. He used an iterative forward search technique to assign variables while taking 

in to account all hard constraints. Because of the Partial Constraint Satisfaction algorithm’s 

iterative nature, it was easy to stop the algorithm and retrieve a feasible solution after a certain 

amount of time. He then implemented simulated annealing (discussed above) to iterate through 

other feasible solutions.
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3.2 Data Sources 
The Client has provided the Project team with the following data: 

 Classroom capacity 

 Classroom content 

 Teacher status (Full time or part time) 

 Teacher Assignments  

 Teacher Availability 

 Section size 

 Curriculum requirements 

 Campus Map 

 

Mr. Tim Maloney, the point of contact from Trinity School at Meadow View, provided data 

required to build the tool. He provided values for parameters and constraints that were necessary 

for the complete development of the tool. 
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4. Tool and Solution Development 

After a thorough review of existing literature on educational timetabling, the project team 

selected Integer Programing (IP) for the Trinity Scheduling project. Due the size of the school, 

the project team believes an IP will be able to generate a schedule with the solver packages 

available to us. 

4.1 TSS User Interface 
The Trinity School Scheduler (TSS) was developed in MS Access Visual Basic for Applications 

(VBA) utilizing tables and forms. This User Interface (UI) was designed so that a user with a 

non-technical background can use the tool to input all necessary data and generate feasible 

semester schedules.  

Figure 2 is the homepage view of the TSS. From this page, users can access all input tables and 

add/edit all data. The Edit Semester box contains buttons for navigation to all data forms. For 

example, clicking Edit Section Information will bring the user to a form, shown in Figure 3, to 

edit or add sizes for all grade gender subsections. In the Schedule box, the user can select 

between three objective functions (discussed in Section 4.2) and press the “Solve!” button to 

produce a formulation of the IP that includes all of the data that was entered into the tool.   

 
Figure 2: TSS Homepage 
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Figure 3: Edit Section Information Form 

 

Figure 4 shows the Entity Relationship Diagram (ERD) for the TSS UI. The ERD shows the 

relationships of tables and illustrates the logical structure of the TSS database. The bolded names 

represent the name of the table. The items listed below the table names are the data available in 

these tables. The lines represent how the tables are related to one another. The user can edit all of 

the items in the ERD. 

 
Figure 4: Entity Relationship Diagram 

Teacher
TeacherID
Last Name
First Name

Full/Part Time Status

Classroom
RoomID
Name

Room Size

Period
PeriodID

PeriodName

Section
SectionID

Name
Semester

Teacher_Section
TeacherID
SectionID

Room_Section
RoomID

SectionID

Room_Period_Availability
PeriodID
RoomID

Availability

Section_Gender_Grade
SectionID

Grade_GenderIDGrade_Gender
GradeGenderID

Name 
Size

Teacher_Availability
TeacherID
PeriodID

Availability



Scheduling for Trinity School  December 9, 2016 

George Mason University 11 SEOR Department 

4.2 Integer Program Formulation 
Once all data is entered and updated in the TSS Input UI, it needs to be integrated in to the 

Trinity Scheduling IP. The formulation includes multiple objective functions to create different 

feasible schedules to allow the faculty to choose the one that best fits their needs. The first 

objective function is null so that a feasible schedule is built only with the set of constraints. The 

second objective function maximizes distance students travel between classes to encourage 

exercise and to stimulate the mind for the next class. The third objective function maximizes the 

sum of a random subset of the decision variables. This objective function was developed to 

provide the Client with more feasible schedule options. Figure 5 is the high-level formulation of 

the Trinity Scheduling IP:

Indexes: 
i= section (grade, gender, subject) 
𝑖∗= subset of sections assigned to a teacher 

j= classroom 
k= period  
 
Decision Variables: 
Xijk= section i is assigned to room j during 
period k 

Data/Input: 
Ai*k= availability of a teacher for period k {0,1} 
Bi*= full-time status of a teacher {0,1} 
Dij= section i can be taught in room j {0,1} 
Ejk= room j is available during period k {0, 1} 
Fj= size of room j {integer} 
Gi= size of section I {integer} 
Hjm= # of hops from room j to room m {integer}  

Minimize Null, Max Student Distance, Max Sum of Random Xijk Subset 
Subject to: 
 

∑ 𝑋𝑖𝑗𝑘𝑖𝑗 ≤  𝐴𝑖𝑘  ∀ 𝑘,  𝑖∗    [1] 
 

∑ 𝑋𝑖𝑗𝑘𝑗𝑘 ≤ 4𝐵𝑖 + 2(1 − 𝐵𝑖)  ∀𝑖∗ [2] 
 

𝑋𝑖𝑗1 + 𝑋𝑖𝑗2 + 𝑋𝑖𝑗3 +  𝑋𝑖𝑗4 ≤ 3  

𝑋𝑖𝑗2 + 𝑋𝑖𝑗3 + 𝑋𝑖𝑗4 + 𝑋𝑖𝑗5 ≤ 3  ∀𝑖∗   [3] 
𝑋𝑖𝑗3 + 𝑋𝑖𝑗4 + 𝑋𝑖𝑗5 + 𝑋𝑖𝑗6 ≤ 3 
 

∑ 𝑋𝑖𝑗𝑘 ≤ 1 ∀𝑘, 𝑖∗  𝑗    [4] 

 

∑ 𝑋𝑖𝑗𝑘𝐺𝑖𝑖 ≤ 𝐹𝑗 ∀𝑗, 𝑘     [5] 

 

𝑋𝑖𝑗𝑘 ≤ 𝐷𝑖𝑗 ∀ 𝑖, 𝑗, 𝑘   [6] 

 

∑ 𝑋𝑖𝑗𝑘𝑖 ≤ 𝐸𝑗𝑘  ∀𝑗, 𝑘   [7] 

 

∑ 𝑋𝑖𝑗𝑘 = 1 ∀𝑖  𝑗𝑘    [8] 

 

∑ 𝑋𝑖𝑗𝑘 ≤ 1 ∀𝑘, 𝑠𝑢𝑏𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑖  𝑖𝑗  [9] 

 

∑ 𝑋𝑖𝑗𝑘𝑖 = 1 ∀𝑗, 𝑘     [10] 

 

∑ 𝑥𝑖𝑗𝑘 = 12 ∀𝑘 𝑖𝑗    [11] 

 
∑ 𝑥𝑖𝑗𝑘 = 72𝑖𝑗𝑘     [12] 

 
& Specific Semester Constraints  [13]

 
Figure 5: High-Level Trinity Scheduling IP 

 

Constraint [1] is the teacher availability constraint. This constraint will assign classes to periods 

that the assigned teacher has indicated he/she is available to teach.  

Constraint [2] is the full/part-time status constraint. This constraint will prohibit full-time 

teachers from teaching more than four classes and part-time teachers from teaching more than 

two classes.  
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Constraint [3] will prohibit teachers from being scheduled for more than 3 classes in a row. The 

Client has indicated that, for full-time teachers, it is necessary to give them a planning period to 

break up the class load.  

Constraint [4] allows only one of a teacher’s sections to be scheduled a period. For example, if 

Mr. Maloney teaches 8th Grade Boy’s Algebra and 8th Grade Girl’s Algebra, this constraint will 

not allow these classes to be taught in the same period.  

Constraint [5] is the room capacity constraint. This constraint ensures every section to be held in 

a classroom big enough to seat all students. Note that this constraint simply removes certain 

variables from consideration, i.e. 𝑋𝑖𝑗𝑘 is set to zero if the classroom size is incompatible with that 

section. 

Constraint [6] is the room content constraint. This constraint restricts every section to be held in 

rooms that have the appropriate content. This constraint also removes certain variables from 

consideration. 

Constraint [7] is the room availability constraint. This constraint restricts sections to be 

scheduled in rooms that are available.  This constraint also removes certain variables from 

consideration. 

Constraint [8] forces every section to be taught once over all classrooms and periods.  

Constraint [9] assures that no more than one required class for a grade gender subsection will be 

scheduled during a period. The TSS will create subsets of i based on gender and grade. This 

constraint will iterate through the subsets to make sure only one of the required classes is taught 

a period. For example, 12th Grade Girl’s Math and 12th Grade Girl’s Literature cannot take place 

in the same period. 

Constraint [10] makes sure there is at most one section scheduled to a classroom every period.  

Constraint [11] and [12] are the cutting planes constraints that make sure only 12 classes are 

taught in a single period and that there are a total of 72 classes scheduled overall.  

Constraint [13] are the specific semester constraints. These constraints are listed in plain text for 

ease of understanding: 

- Humane Letters should be taught for 2 consecutive hours 

- 9th & 10th (by gender) Music should be taught together 

- 11th Boy’s & Girl’s Language should be taught together 

- 12th Boy’s & Girl’s Art(Drama) should be taught together for 2 consecutive hours 

4.3 Integer Program Solver  
A script was developed in MS Access VBA to create the IP directly from the TSS UI with all of 

the user-created data. The IP formulation is saved as a .MPS file. This file type was chosen 

because it is a widely-accepted format for both linear programming and mixed integer 

programming problems. The user will then access NEOS, a free internet-based service for 

solving numerical optimization problems. NEOS is hosted by the Wisconsin Institute for 

Discovery at the University of Wisconsin in Madison, and provides access to more than 60 state-

of-the-art solvers in more than a dozen optimization categories. The NEOS server satisfies 

requirements by being of no cost and easily used by a non-technical audience. The user will 
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upload the .MPS file of the formulation, check a box to include a .sol file, enter an email address, 

and click run. The results will be sent to the email address provided once the IP has ran to 

completion.  

The specifics of the Trinity Scheduling IP ran with Gurobi on the NEOS server can be found in 

Table 1. It is important to note that these run time statistics will vary with the use of different 

solvers and can be effected by changing the existing data.  

Number of Variables 2454 (binary) 

Number of Constraints 796 

Run Time to Create MPS File 2 minutes 35 seconds 

Run Time of Gurobi 2.02 seconds 

Number of Simplex Iterations 5252 

 

Table 1: Trinity IP Results with Gurobi on the NEOS Server 

4.4 TSS Output Interface 
The TSS Output Interface was developed in MS Excel VBA. This UI was designed so that a user 

with a non-technical background can use the tool to import the solution file and generate a 

semester schedule.  

Once the NEOS server has produced results for the Trinity Scheduling IP, the user will save 

them as a .txt file. The user will navigate to the TSS Output Interface, and will be brought to the 

homepage displayed in Figure 6. First, the user will make sure the teacher, classroom, and 

section tables include the same data that was entered in to the TSS Input UI. The Update All 

Tables button will run code that pulls data directly for the TSS Input UI and updates all data 

tables. The user will then follow the steps listed on the homepage to create a new schedule.  

 

Figure 6: TSS Output Interface Homepage 
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After the user completes Step 4, he/she will be brought to the Master Schedule tab and will have 

the option to export the schedule to a new Excel Workbook or a PDF. The user will also be able 

to generate a teacher schedule. The output generated from this tool is shown in Section 5.  
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5. Results 

The project team used the TSS UI, Trinity Scheduling IP, the TSS Output Interface, and next 

semester’s scheduling data provided by the Client to generate the Spring 2017 schedule. The 

output from the TSS Output Interface is shown in Figures 7-9. The schedule for 7th and 8th grade 

is shown in Figure 7, and the schedule for high school is shown in Figure 8. These schedules 

were split for ease of readability, the master schedule combines both schedules. A snippet of the 

teacher schedule is shown in Figure 9. 

 

Figure 7: Junior High Spring 2017 Schedule 
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Figure 8: High School Spring 2017 Schedule 

 

 

Figure 9: Sample Teacher Schedule 
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6. Test & Evaluation 

To test the feasibility of the schedule produced by the Integer Program, the project team ensured: 

 all classes were scheduled 

 all teachers’ scheduling constraints were met 

 all part-time teachers are assigned to a maximum of two classes 

 all full-time teachers are assigned to a maximum of four classes 

 teachers have no more than one class a period 

 teachers are at most scheduled for a maximum of three consecutive classes 

 all rooms hold at most one class per period 

 all specific semester constraints were met 

The testing was done manually by the project team to ensure accuracy of the TSS UI, the Trinity 

Scheduling IP, and the output interface. The tool was presented and demoed to the client on 

December 5, 2016, and the Spring 2017 Master Schedule was approved.  

6.1 Success Criteria 
The project team has met all of the requirements listed in Section 2.1-2.2.  

Success Measure Met Failed 

Nonfunctional Requirements     

2.1.1   The tool shall be supported by Windows OS. 
   

2.1.2  The tool shall be available via a CD/DVD or flash 

drive    

2.1.3  The tool shall be saved on a local Trinity School 

at Meadow View computer.    

2.1.4  The tool shall run using no cost software and all 

modules will be downloadable.     
2.1.5  The tool shall have a User Interface that allows 

the user to add/edit all input parameters, but will not 

allow interaction with the scheduling algorithm    

2.1.6  The tool shall have an Output Interface that 

allows the user to create a master schedule 
   

2.1.7  The tool shall include a User Manual and 

troubleshooting best practices.     

Functional Requirements     

2.2.1  The tool shall output at least two feasible 

schedules.    
2.2.2 The tool shall produce output in a 

spreadsheet/table format.    
2.2.3 The tool shall allow the user to export and save 

feasible schedules.    
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2.2.4  The tool shall prompt the user for the following 

input parameters: classrooms: room size, course 

restrictions; teachers: names, part/full-time status, hours 

of availability, subjects taught; sections: curriculum, 

size     
2.2.5 The tool shall save the input parameters on the 

first use    

2.2.6 The tool shall allow the user to edit all input 

parameters directly in the tool through the use of tables.    

2.2.7  The tool shall allow stored fields to be reset. 
   

2.2.8  The tool shall notify the user if there is an error or 

additional information is required with the inputs.    

2.2.9  The tool shall notify the user if the solution is 

infeasible and a modification to inputs is needed.    

Satisfied Client     

Delivered Product On Time     

 

Table 2: Evaluation of Success Criteria 
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7. Final Delivery and Conclusions 

Table 3 lists the deliverables that were produced. The table identifies each deliverable and its 

delivery method. 

Deliverable Delivery Method 

Website Electronic 

Final Paper Electronic 

Final Presentation Electronic 

Final Tool CD 

Tool User Manual CD 

Necessary Software CD 
Table 3: List of Deliverables 

7.1 Recommendations 
The TSS and the IP Formulation was built specifically for Trinity School at Meadow View 

which has a classical education system with a set curriculum and pre-assigned classes for 

teachers. Below are possible work efforts that could be implemented in the future: 

 Extend the formulation to assign teachers to classes 

 Allow flexibility in student curriculum 

 Develop a more generalized scheduling formulation  

 Continue to explore heuristic and constraint satisfaction techniques 
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8. Project Management 

The project team followed project management best practices in order to ensure technical 

performance met the requirements to build the tool successfully and in a timely manner. 

8.1 Resources 
The project team is made up of two Operations Research students and one Systems Engineering 

student. These students are full time employees and part time students. The team will use all 

software discussed in previous sections on their own personal computers.  

8.2 Key Milestones 
Table 4 is a list of key milestones and their due dates. 

Milestone Due 

Problem Definition Presentation 09/08/2016 

Proposal w/ Client Signature 10/06/2016 

In Progress Review Presentation 10/13/2016 

Formulation of Integer Program 10/23/2016 

Code Development 11/10/2016 

Test and Evaluation 11/23/2016 

Final Tool  11/25/2016 

Final Report 12/5/2016 

Final Webpage 12/5/2016 

Final Presentation 12/9/2016 
Table 4: Key Milestones 

8.3 Schedule 
The schedule is broken down into seven main tasks: Problem Definition, Project Proposal, 

Develop Solution and Tool, Progress Reporting, Written Report, Webpage, and Final 

Presentation. The schedule can be found on the next page. 
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