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Abstract 

Big Universities face a lot of problem in handling a huge database of students and their 

respective details in terms of their programs, courses, and so on. The problem grows 

manifold if there is a need to co-ordinate this large amount of data among the administrator 

and the different levels of hierarchy, including the students, simultaneously keeping in mind 

the confidentiality and other bureaucratic issues. This report aims to find a solution to this 

problem which almost all big University-Heads face. 

The project discussed here, is an online project which has been used for maintaining a 

student application for admissions to specific disciplines of Engineering in one such big 

University, Dalhousie University, Canada. The application serves as a centralized data 

exchange between students, Directors at seven Universities and the Associate Dean at 

Dalhousie University. 

The method used in this project is fairly new. Ruby on rails has been used as the 

programming language which offers a significant improvement over the existing system that 

uses MS-Excel functions. 
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Project Information 

Project duration 6 May ς 2 June (4 weeks, 35 hours per week) 

Programming Language Ruby on Rails 
Ruby Version 1.8.6 
Rails Version 2.2.2 
Ruby Plugins restful_authentication, scaffolding extensions 
Ruby Gems Fastcsv, will_paginate 
Database MySQL 5.1.0 
O/S MS-Windows Server 2008 
IDE Netbeans 6.5 
Project Status Complete 
Stipend $25 per hour 
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Introduction  

Dalhousie University is considered to be the best university in and around Atlantic Canada. 

Seven different universities feed students into the Engineering Programs offered by 

Dalhousie University. The students in the different universities apply to Dalhousie University 

after their first year or second year of study in their universities. In the application, they give 

5 choices for desired engineering programs (or program in short) they wish to pursue, in 

order of their preference. Each program has a list of prerequisite courses that needs to be 

completed before a student can be considered to be placed in that department. So, for each 

student, there is a list of courses that he has completed for a program of his choice. There is 

ŀƭǎƻ ŀ ƭƛǎǘ ƻŦ ŎƻǳǊǎŜǎ ǘƘŀǘ ƘŜ ŘƛŘƴΩǘ ŎƻƳǇƭŜǘŜ ŦƻǊ ŀ ǎǇŜŎƛŦƛŎ ŎƻǳǊǎŜΦ hƴ ǘƘŜ ōŀǎƛǎ ƻŦ ŀ Ŏǳǘ-off 

limit for the number of deficiencies, a student can be assigned an engineering program or 

not. 

Earlier the whole method was done in MS-Excel, in which a lot of work was manual and 

clerical. With the excel system, functions like search had to be done manually. Now, the 

system is implemented in Ruby on Rails, and the performance of the system has improved 

significantly. 
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Concepts Used 

The universities that feed their students into Dalhousie University Engineering Program are 

as follows: 

I. Dalhousie University 

II. Acadia University 

III. {ŀƛƴǘ aŀǊȅΩǎ ¦ƴƛǾŜǊǎƛǘȅ 

IV. Nova Scotia Agricultural College 

V. St. Francis Xavier 

VI. Cape Briton University 

VII. University of Prince Edward Island 

VIII. Other (in a situation when an extraordinary student applies from outside) 

The following are the major models used while coding: 

I. User 

II. Student 

III. Course 

IV. Engineering Program or Discipline 

V. Requirement 

VI. Marks 

VII. Choice 

VIII. AU 

User: This is a class that keeps the credentials of a user for login. The attributes for this 

class are  

I. Username 

II. Password 

III. Email 

IV. First name 

V. Last Name 

VI. About 

VII. Is_student 
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VIII. Is_associate_dean 

IX. Is_au_director 

X. Is_program_coordinator 

There are in total 4 types of Users of this system: 

I. Student 

II. Program Coordinator 

III. Associated University Director (AU director) 

IV. Associate Dean of Dalhousie University 

Student: He is a student of any of the 7 universities in the state of Nova Scotia. 

Program Coordinator: He is an Engineering Program coordinator of any of the 40 

Engineering programs offered by Dalhousie University. 

AU Director: He is the director of any of the seven AUs. 

Associated Dean of Dalhousie University: He is the person who looks into the student 

applications and then decides whether or not to place the student. The current Associate 

Dean is Mr. James Pemberton Cyrus, and I was working for him during Summer 2009. 

Student: If the user is a student, some additional information for the student needs to be 

kept. The additional information is stored in this model. The attributes for the model are 

I. University_ID 

II. CGPA 

III. EGPA 

IV. Status 

V. User_ID 

VI. Place_last_year 

VII. Final_place 

Course: This model stores just the name and description of different courses. 
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Discipline: This model stores the name and description of different Engineering programs 

offered by Dalhousie University. 

Requirement: This model is a many to many mapping from Discipline to Course models. 

For each discipline, there is a list of prerequisite courses (requirements) that needs to 

completed in order to be considered for placement.  

Marks: This model is a many to many mapping from Student to Course models. Each 

student has done a number of courses, which is related by the marks obtained in that 

specific course. 

Choice: This model is a many to many relationship from Student to Discipline model. Each 

student has a number of choices for disciplines in a given priority.

 

Fig 1: Entity Relationship Diagram for the software project. 
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User\ Model User Student Discipline Course Choice Requirement Marks AU 

Student RU RU   CRUD    

Prog Coord RU RU R R R R R R 

AU Director CRUD CRUD CRUD CRUD CRUD CRUD CRUD CRUD 

AssociateDean CRUD CRUD CRUD CRUD CRUD CRUD CRUD CRUD 

Table 1: This table shows the user permissions for different models. C ς Create, R ς Read, U 

ς Update and D- Delete. Program coordinator can see the data for students applying for his 

Engineering Program only. Similarly, an AU Director can see or update only his AU students 

data. Associate Dean has the right to CRUD any data. 

Requirements:  

 F
ir
st

 Y
e

a
r 

B
IO

E 

E
N

V
E 

C
H

E
E 

C
IV

L 

E
L
E

C 

C
O

M
P 

IE
N

G 

M
E

C
H 

M
A

T
L 

M
IN

R 

M
A

T
H

 I
V

 O
p
tio

n 

IE
N

G
 O

p
tio

n 

M
A

T
L
 O

p
tio

n 

M
E

C
H

 O
p
tio

n 

E
N

V
E

 O
p
tio

n 

D
e

si
g

n
 O

p
tio

n 

Math 1 (Calculus I) 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Math 2 (Calculus II) 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Physics 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Physics 2 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Chemistry 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Chemistry 2 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 
Eng Design & 
Graphics 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Statics 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Programming 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Writing 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Writing 2 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Humanities 1 0 1 1 1 1 0 0 0 1 1 1 0 0 0 0 0 0 

Humanities 2 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
Probability & 
Statistics 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 
Differential 
Equations 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Math IVA 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

Math IVB 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

Linear Algebra 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

ElectricCircuits 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 

Thermodynamics I 0 0 0 1 1 1 1 0 1 1 1 0 1 0 0 0 0 
Engineering 
Economics 0 1 1 0 1 0 0 1 0 1 1 0 0 0 0 0 0 
Technical 
Communications 0 0 0 0 1 1 0 1 0 1 1 0 0 0 0 0 0 
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Mechanics of 
Materials 0 1 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 

Fluid Mechanics 0 1 1 1 1 0 0 0 1 1 1 0 1 0 0 0 0 

Dynamics 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 0 0 
Design 2 
(Mechanical) 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
Design 2 
(Electrical) 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 

Data Structures 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

Systems Analysis 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

Digital Circuits 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 

Circuit Analysis 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

Biology 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Biology 2 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Geology 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Geology 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Environmental 
Science Elec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Fund. of 
Environmental Eng 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Fund. of Chemical 
Eng 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Industrial 
Chemistry 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

Organic Chemistry 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Required Options 

Table 2: This table gives the required courses that need to be completed by a student to be 

considered for placement in any discipline in a matrix form. 
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Implementation 

Login screen 

 

Fig 2: Here any user can login with his login credentials. Depending on the type of user, he is 

redirected to the corresponding page. 

StudentΩs Dahsboard

Fig 3: After signing in, a student can see the courses he has completed. Here he sees that he 

has completed in total 8 courses and the names of courses are given afterwards. Student 

Ƴŀȅ ŎƭƛŎƪ ƻƴ ά9ƴǘŜǊ /ƘƻƛŎŜǎέ ǘƻ ŜƴǘŜǊ Ƙƛǎ ŎƘƻƛŎŜǎ ŦƻǊ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻƎǊŀƳǎΦ 
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{ǘǳŘŜƴǘΩǎ /ƘƻƛŎŜǎΥ 

 

Fig 4: Here on the left part of the screen student can enter his choices for the engineering 

programs in order of his priority. On the right of the screen, he can see for each engineering 

program how many courses he has completed, how many compulsory courses are left and 

how many optional courses are left. In the optional courses column, courses in same color 

represents a group of courses and the number in brackets that precedes it denotes the no. 

of courses left in the group. 

Change Password 

 

Fig 5: This is a screen where any user can change his password.  
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tǊƻƎǊŀƳ /ƻƻǊŘƛƴŀǘƻǊΩǎ 5ŀǎƘōƻŀǊŘ 

 

Fig 6: For Each Program Coordinator, there is a separate dashboard. This figure represents 

dashboard of an Industrial Engineering Program Coordinator. Note that the menu items are 

user sensitive and new menu items appear depending upon the user. A program 

coordinator can see data of students placed in his discipline. Also he can export the existing 

data in excel format so that he may use the data for different analyses present in MS-Excel. 

Student Data 

 

Fig 7: Here the program coordinator can see data of Students briefly. Clicking the banner ID 

opens a new tab for viewing student data in details. 


